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INTRODUCTION

Westinghouse Hanford Company Analytical Laboratories are supporting the
characterization efforts of the single shell tanks. The characterization of
tank 241-U-110 was performed under Phase 1A and 1B of the "Waste
Characterization Plan for the Hanford Site Single-Shelled Tanks" (WHC-EP-
0210). C'

Tank 241-U-110 has a 500,000 gallon capacity. Construction was completed in
1944. The tank received first cycle waste, REDOX high-level waste, coating
waste, and laboratory waste until 1975. Between July 7, 1975 and February 2,
1976, P-10 pumps were installed, and 41,700 gallons of liquid waste were
pumped from the tank. Tank 241-U-110 still contains an estimated 195,000
gallons of waste.

The Analytical Laboratories performs all analytical analysis to the
specifications of the "Quality Assurance Project Plan", WHC-SD-CP-QAPP-002. In
accordance with WHC-SD-CP-QAPP-002 the following laboratory policies are being
followed. Spikes are performed on either the undissolved sample, or the sample
after dissolution as directed by the chemist. If the spike addition is found
to be less than 20% of an analyte concentration, the spike recovery is not
reported due to errors introduced by the precision of the sample analysis. The

^ concentration of spike additions will be re-evaluated before the start of
phase 1C. Two spiking routines are being used during phase 1A and 1B. For the

c following analyses, Ion Chromatography, Inductively Coupled Plasma, Mercury
Hydride, Total Organic Carbon, and Carbonate analyses the solid sample is
spiked independently from the sample digestion. Any non-homogeneity of the
sample could adversely affect the spike recoveries. For the radio-isotopic
analysis and other analyses not specified above the spikes were performed by

^ spiking an aliquot of sample after digestion.

--- The laboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded and the

-` analysis is repeated. Sample cards (laboratory travelers) for the repeated

0%
analysis are reissued for analysis after they have been stamped "rerun".
Laboratory travelers are issued using a computerized routine according to a
"sample point". This sample point label (segment-n) on the laboratory
travelers and on the GEA analysis reports has no relationship to the sampling
activities or the sample identification. All results in this data package
relate only to the sample identified as segment 3 from core 6 taken from tank
241-U-110.

The organic analysis of this sample will be performed by Pacific Northwest
Laboratories (PNL). Due to instrument and procedure problems, PNL has been
unable to separate organics from the normal paraffin hydrocarbon present in
the samples. The results from the organic analysis will be provided when
available.

Samples analyzed for Total Organic Carbon between November 1, 1989 and
February 22, 1990 were not acidified. The results from these analyses include
total organic carbon, carbonate, and dissolved carbon dioxide from the air.
The validity of these analyses are subject to interpretation. The total



organic carbon procedure was corrected and these analyses will be repeated
wherever possible.

All sample results reported here by weight are reported as the "wet weight"
of the sample. Some samples did noticeably lose moisture during the process
of aliquoting and weighing the sample for digestion. The percent moisture was
determined at the earliest opportunity so any errors introduced by the loss of
moisture will bias the resulted in radiation exposure increases of about a
factor of ten. In order to reduce and control radiation exposure to
laboratory personnel the samples were not dried before aliqouting and
digestion. This may result in some laboratory results being biased high.

This report is formatted into sections corresponding to the type of
dissolutions performed prior to analysis. A brief summary of analytical
results is reported, followed by calibration data and an analysis batch
report. Any notable observations regarding an analysis are noted on the batch
report for that analysis. Copies of laboratory travelers can be found in
Appendix A.
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00
CH tA)JOFj^USTODY RECORD FOR CORE SAMPLING

(1) Shipment Number 2) Sample Number 91'0 ^j (3)

(4) Tank (5) Riser (6) Segment (7)

Supervisor 16, 1-4 1'"

Cask Serial Number

Radiation Survey Data: (B)FIEI.D ( 20) - LABORATORY (9) Shipment Description:

Over Top Dose Rate A. Work Package Number ^u2^^^00

Side Dose Rate B. Cask Seal Number For Future Use

Bottom Dose Rate r .(72_ C. Sampler Number Used

Smearable Contamination ^DeT^, D. Date and Time Sampler Unseated L/-/^ ^/g ,/loOO
(alpha) (alpha)

G 1 T1
GL

E. Expected Liquid Content

(belagamma) (beta -gam-ma) F. Expected Solid Content

RPT ^ RPT , ^ G. Dose Rate Through Drill String ,y0 (yf
(S, natme) (Signature) . H. Expected Sample Length Z^F

(10) INFORMATION (/ncludestatementoflaboratory testsiobeperformed.*)

0^4V t /h ^

l vai able"Re(erencelaboratory w re st '5;n^, .

Comments:

(11) POINT OF ORIGIN ( 12)SENDER AME (13)DATEANDTIME
RE1EASE0.

( 14)DESTINATION

Z 5

( 16) RECIPIENTNAME ( 17) DATE AND TIME
RECEIVED

X1qwf /I- /3^ 9 7 ^- z G', M, Se;cLe

lt0
S OFR IGNAT E

^ a ti z d
RECIPIENTSIGNATURE

(15) Seal Intact Upon Release ? (18 eal Intact Upon Receipt ? - (19) Seal Data Consistent with this Record ?

Yes q No ^ Yes q No
Shipment No. Sample No.
Yes q No .9 Yes q No
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Single Shell Tank Waste Characterization

Summary of Core Sample

Tank ID: 241-U-110

Riser ID: 17

Core ID: 006

Phase

I-A

Date Sampling Initiated: I 11-10-89

Date Sampling Completed: I 11-14-89

IabSerial No. F0029 LabSerial No.

u Customer ID. No. 89-042 °u Customer ID. No.
R,

IastSegment? NO tastSegment?

tzbSerial No. F0053 lab3erial No.

Customer ID. No. 89-043 Customer ID. No.

o
v01, IaatSegmentl NO

^
tastSegmeut?

tabSerialNo. F0077 IabSerialNo.
<n

Customer ID. No. 89-044 S! Customer ID. No..
w

y IactSegment? NO H IastSegment?

[zb Serial No. F0101 Lab Serial No.

m
Customer ID. No. 89-045 ,A.

^

Customer to. No.

v01, taslSegmenl? YES '^ IastSegment7

IabSerialNo. H LabSerialNo.
n

Customer ID. No. v
C6

CtiutomerID. No.

w
voi las[ Segmenl7 IaslSegment?

^ tabSerialNo. 1n hbScrislNo.

°p+
w

(-LstomerlD.No. C+stomerlD.No.

^

Iastsegmenl? N IastSegmcnl?

IabSrial No. IabSerial No.

Customer IU. No. Customer tD. No.
m

IaslSegntent? LantSegment?

F

$

REMARKS: CUSTOMER IDX 89-042

WAS RECEIVED EMPTY.

Prepared by: H. S. RICH Date: 05-15-90
Stgiiaiur Printed Name

Verified by:^' C. M. SEIDEL Date: 05-15-90
Signnture Riubd Nume

Approved by:^^ tY r Date:^7 _qU^. ^
Sigmamrc 6 fA

H. ayl or
11_ r !It 11inu.J aum

N
n

m
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sUMMARY DATA REPORT

Tank 241-U-110

Core 6

Segment 3

Customer Id. 89-044

Untreated Sample Acid Digestion Results

Sample Duplicate Sample Duplicate

p8 12.00 12.89

Percent Water 44.60% 44.40% Aluminum 90269 ug/g 89127 ug/g

Antimony LT ug/g 470 ug/g
ch

Barium 21 ug/g 40 u9/9

Beryllium LT ug/g 1 ug/g

Bismuth 17746 ug/g 21187 ug/g

C) Fusion Analysis Boron LTug/g LTug/9
Cadnium LT ug/g LT ug/g

C°
Total Alpha 0.19 uci/9 0.35 uci/g Calcium 521 u9/9 492 ug/g

Total Beta 1330 uci/g 1460 uci/g Chromium 531 ug/g 529 ug/g

Cobalt LT ug/g LT ug/g

Copper LT u9/9 LT ug/g

r GEA
Cs-137 20.6 uci/g 25.8 uci/g Europium LT ug/9 LT ug/9

Iron 12927 ug/g 12762 ug/g

Uranium 5060 ug/g 6120 ug/g Lanthanum LT ug/9 52 ug/g

Lead 212 ug/g 601 ug/g

Lithium LT ug/9 LT ug/g

Magnesium 886 ug/g 3118 ug/g

^ Manganese 5691 ug/g 5569 ug/g

Mercury 54 ug/g 28 ug/9

Water Di gesti on Molybdenum LT ug/g 29 ug/g

Nickel 107 ug/9 138 ug/g

Fluoride 2910 ug/g 3400 ug/g Potassium LT ug/g LT ug/g

Chloride <1130 ug/g <1130 ug/g Samarium LT ug/g LT ug/g

Nitrate 53500 ug/g 51000 ug/g Selenium 411 ug/g 522 ug/g

Phosphate 21700 ug/g 25900 ug/g Silicon 3877 ug/g 4760 ug/g

Sulfate <11300 ug/g <11300 ug/g Silver LT ug/9 LT ug/g

Sodium 86491 ug/g 88734 ug/g

Total Organic Carbon 10800 ug/g 9230 ug/g Strontium 517 ug/g 577 ug/g

SuLfur 413 ug/g 456 ug/g

Tantalum LT ug/g LT ug/g

Thallium LT ug/g 260 ug/9

Thorium LT ug/g LT ug/g

Tin LT ug/g 52 ug/g

Titanium LT u9/9 22 ug/g

Uranium LT ug/g 5655 ug/g

Vanadium LT ug/9 LT ug/g

Zinc 193 ug/g 283 ug/g

Zirconium LT ug/g 83 ug/g

** All reported results are wet sample weight. LT : Less than instrument detection limit.

8 revi sed August 13, 5990
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Single Shell Tank Phase

Extrusion of Segment -- Physical Tests I-A

Lab Segment Serial No.: F0077 Customer ID: 89-044

Analyst: Richard L. Weiss Date Extruded: 11-15-89

Drainable Liquid Liquid Submitted for Segment Analysis? -- No

Gross 10 mL Tare Net

Serial Datc/Time_,_ Estimated

Specific Calculated

Appearance of Liquid:

Not collected

^

^."

>r°

f"

cy°

Dimensions of Segment

I Complete Segment Obtained? No Length: 13.00" Calculated Volume: 10.21 cubic in.

Remarks None

Appearance of Solid:

Sample graded upward in color from medium brown to dark brown. The sample was firm and

cohesive throughout, and there was a 2' segment at the bottom which was separated from the

rest of the segment by a small void.

Pcnetromctcr 6.3 lbs/sq in Remarks: None

Homogeniration

Procedure: T038A-00712 Revision: F Quantity of Material 203.32 grams

2 Date Homogenized: 12-21-89 Time Homogenized: 5 Minutes

Opperator: John R. Smith (65286)

WHC-N-313-4 9
Laboratory NotebookRererence

Nold.xd: No. nµk No.

Prepared ^, H. S. Rich Date: 5-15-90
? ignntwc PnnlnlNamc

Verified by:___ C. M. Seidel Date: 5-15-90
Siur¢ PrintcdNmm

d bA -Cur • C(` T -fC}Dy:pprove L.H. Taylor ate '------------^ o /2,°U55 r,;m..IN:.n,,

1
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Single Shell Tank

Segment -- Subsamples

Phase

1 A

Customer ID: 89-044

Volatile Organic Analysis

Lab Segment Serial No. F0077

VOA Sample LaboratorySerial Number: 89-044-25 Date Sampled: 11-15-89

Particle Size Distribution Analysis

Particle Size Sample Laboratory Serial Number: F0077 Date Sampled: 11-15-89

Homogenized Solids

Undigested Solids Analysis

Laboratory Serial Number for Sample: F0077 Date Sampled: 12-21-89

Laboratory Serial Number of Duplicate Sample: F0078

Fusion Analysis of Solids

Laboratory Serial Number for Sample: F0082 Date Sampled: 12-21-89

Laboratory Serial Number of Duplicate Sample:: F0083

Laboratory Serial Number of Spiked Sample:

Acid Digestion Analysis of Solids

Laboratory Serial Number for Sample: F0092 Date Sampled: 12-21-89

Laboratory Serial Number of Duplicate Sample: F0093

Laboratory Serial Number of Spiked Sample:

Water Digestion Analysis of Solids

Laboratory Serial Number for Sample: F0087 Date Sampled 12-21-89

Laboratory Serial Number of Duplicate Sample: F0088

Laboratory Serial Number of Spiked Sample: F0089

Laboratory Notebook Reference
WHC-N313-4 9
Naebook No. Yaar No.

Prepare
nNrc

H. S. Rich Date: 12-21-89
f'iumN N:unc

Verified by: '
" palurc

C. M. Seidel Date: 12-21-89
PrinlcdName

Approvedby: ^ L.H. Taylor Date: (?- 7- clU
tii^urturc •P i^ ^ , k^! Nn0.dNnme
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Yr^-• c.^._k '1' Y:' CY.: - {:_ .Y.. -E:^: Si. ""' ..

Y.-, Y:.: Y: h 0....:.. Y: ',;ica c.^ tl:. : ry 8 Y c Y' 9'll:: a.r_d 11 Y l: •.n.." Y,.-.-. u'e :N "it ;rr.t y ^ 1 tl
_u...

:If il:: Y..... 'n`-tl u i(:"M ry...-. n;.'i ^.: ^.i•.. __.......... _.._.._...., ...... ............. _-...-.................... ............__..._......__........_._.-.....-_, ...................,.__........._.__ _......_._...._.._..r.............,_.........._...-_.._-._.__......._............ .... _. ..._.... . ....
ti+_C a_?e- Y c d_; Y, 11NH P"II F: Y_+o Y_,.Y viY, r:=r

SAMPLE NAME ,:oST,F000032,1=t tj7'7.1.•icp,,3Lik:
1= I LE NAME : r0077 . 001
------------------------------- - ----------- -- ----------------- -----------------
DATE

- - - --

: 70/11/1409 1 ACG!. RAI\IGE 0.5--15O 1 COUNTS 1.0 l^05
TIME 12:33 ACl!. MODE SAMPLE S.N.F. 0.60
CONI-IG. 1 ( 0"7 91. ) ACG!. TII•4L'.. 494 SEC S.D.U.1 5771
CELL TYPE MAGNETIC (3) 1 SAMPLE SIZE 4 COPdCEMfR.: 4,9E+06 fD/n7.
aAl°If •LE TYPE REGULAfR f:E6)„ (:IOIVI'=, 95. itta/ (

----------------------------
V) ISOLIDi
-----------------

J..'7E'-Cti? %
-----------------

MEAN Diameter S.D.

hdumber, Length . 1.96 }!m 1.93 Ym
^+k.unber, Area " 2.75 Ptri 2.09 I'•in
I•da_nbet-, Volume '.1.04 µm 2.04 }+.m
cllt--ngth, Areal . 3.G7 p.m 4.1,.13 Y•m
Length, Volume ::i"Gi> N.m - 4. 75 Ynt
%^ea, Volume . 8.72 µm 10,21 Ym
eoIumie, Moment rti.bG µm 1.6.91 }'•m

,r+

MEDIAN Diameter MODE CONFIDENCE

LVumber . 1.24 }!itt 0.75 Ym 1i-t0"00`/,
A1Lea 5.14 1'm 4.75 Ym 96.60%

lurne 15.11 }am 41 .61 N. rr 99. 19`/.

0%

S^I^ GGr-1 ^ ^4r^ ,^r711^+N

/we // / M wkW ^ N/^
aV ^/

O.^Lr cL^7vv^ ^ e,crf^,f"
!)/S/C'^ r9

^/

f/ r a

Frav7(/av w^rG F da /L^d ^yf /n GOrnLrS 0'F Ga 3̂ 7^..

T4/(^/GS e-
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7Et ti- ^. y-e a-n ti_t r'Y y-`

F z^ ti- -1 i c]L e-- S 5. C-- gca in at ]I. y.^ C-- ti-

F rOC E=- f^3...C'.- Y=:. Y-Y IC= Ywi :Y' 'r3 Y tl=^ Y Y- d-'i IEr ,..-.-`.. t-^ n- If--+: T:C G L. It- C-1 Oti.l qny 9- Y:5 7C 'E;
--._._--- ---_. -__._.._----"------,_._-.__

hJ_,C. FY Y;;L 1;_Y II'!.111<:^ h'Y IF=Y 1,4 Y}.M c_'?_}_L ^=A

SAMPLE NAME : SST,9040032,F ii.,77,H2i ,SUk:
FILE NAME : F0077.001

DATE : 30/11/1989 1 ACQ. RANGE : 0.5-150 1 COUNTS . 101205

TIME : 12:33 f ACG. MODE : SAMPLE 1 S.N.F. : 4.60
CONFIG. : 1 (0.7 S1) 1 ACQ. TIME : 494 SEC 1 S.D.U. . :7771

CELL TYPE : MAGNETIC (3)t SAMPLE SIZE : 4 1 L'ONCENTR.: 4.9E+06 #/rr2

SAMPLE TYPE : REGULAR I ftEGl. CONF. : 95.00%(V) 1 SOLIDS 1.7E-02 %

PROBABILITY UOLUNE DENSITY GRAPH

Name: SST,B800032,FB077,H20,SBE
1.7E-84 cc/nl(100.0z) Hean(nv): 4.84Pro
We at 5.08 pn S.D.(nv): 2.84Pw

<( SCALE RANGE 0): ADJUSTED >>
20.Ax ^

18.8x-'

^ 16.Bz-J

^ 14.0i ì
C' 12. 8x -JI

r - 8.0z-j

ay 6.8/ i

s 4.0i -JI
2.0z-'^
0.0/ - - -

cs^
B 0 16 24 32 40 40

tledian : 15.11pn
Mean(vn): 20.68Ym
S.D.(vm): 16.91N
Conf(vm): 99.19 z

64 72 Be

Size ( in microns)
Linear Scale

14



Y=-e S- k_ rrt 4at in rrti

F' ^t r- G i c lre rr ^. ac--- F"-1 ^-k V Y C-- ti-

SAMPLE NAME. : SST, E(-)C)OfJ32, Fi.,pT7, HS(?, Sr.lh`.

FILE NAME : F0077.001

DATE 30/11/1959 1 ACQ. RANGE : 0.5-150

TIME 12:33 1 ACL?. MODE : SAMPLE

CONFIG. . 1(0.7 S1.) ACQ. TIME : 494 SEC

CELL TYPE : MAGNETIC (3)i SAMPLE SIZE : 4

SAMPLE TYPE :

--------'-----

REGULAR t

--------------

f;EG!.

-----

CONF.

--------

: 95.00y,(V)

------------

PRODABILITY UOLUME DISTRIBUTION GRAPH

Name: SST,B088832,F0877,H28,S1R
1.7E-04 cc/ml(100.0i) Mean(nv): 4.041w

S.D.(nv): 2.84pM
« SCALE RANGE (pn): ADJUSTED »

188;t

90.8x

80.ez
C.) 70.Bi

^' 60.8z

58. Bx

F- 40.0z

38.Bx -Ji

20.0x

10. 07

B.Bi

COUNTS 141,?05

S.N.F. : 0.60
B.D.U. : 5771
CONCL'.NTR.: 4.9F:=+Q6 #k/mI

I SOLIDS . 1.7E-02 Z

Median : 15.19r
Mean(vm): 20.68pa
S.D.(va): 16.91pm
ConF(vr): 99.19 %

Size ( in microns)
Linear Scale

15



in 1-z: n-, z!. ti-, in

F-•^' i. 1 c. 1 c? S5 w.. x_> f1 ti-^ ix ]L

r-•r.c n c^^S-i------ i-- H rrr rf:-,-rr<v L-n.r_:sF^ r-•n- r-ti-r 1_ cI_r 0 e.or-,1_.vE-3 x:c----.-. _..___. _.__..__._...__.-._..._._.._-_._.^___-....---•----__..__._.._..._..__._
k,lp 3;f_1 1:-c FZ X

`:3. l F`Y •Y" Y ^i I :C (.-:' i:.:a

SAMPLE NAME : SST,B0(]0432,F0077,H20,SL9P::
FILE NAME :
----------•-----

F0077.002
--- - -

DATE
- - --------•-

30/ 1 1/ 1909
--•------------•-------
ACG!. RANGE : 0.5-60

------
1

------------
COUNTS

----------- ---
03457

TIME 12:50 ( ACO. MODE : SAMPLE S.N.F. 0.50
CONFIG. 1(0.7 S1) ACf:!. TIME : 401 SEC S.D.U. : 6143
CELL TYPE : MAGNETIC (3) SAMPLE SIZE : 4 CONCENTR.: 6.4E+4i6 IB/ml
SAMPLE TYPE :
--------------

REGULAR
--------------

REO. CONF. : 95. 00%(
----------------------

V) :
------

SOL I DS :
-----------

1. OE-02 %
----------------

N MEAN Diameter S.D .

Number, Length 1.04 Y•m 1.01 pm
Number, Area . 2.50 Ym 1.95 Y-m
IRCumber, Valume . 3.74 Y•m 2 .62 µm

ngth, Area
^

3.62 Ym 3.92 pm
ncath, Volume . 5.33 Ym 4.00 Ym

^fea, Volume 7.06 µm 9.37 }+.m
Volume, Moment . 19.02 µm 16.74 Km

C." MEDIAN Diameter MODE CONFIDENCE

NI bL m er 1.14 Hm 0.55 pm 100.00%
A;,'ee . 4.06 y.m 4.06 Ym 93.07%
Volume . 12.24 Ym 49.19 pm 90.61%

CA

16



1 7-1 1= in .::k in y"Y

--...._._..,_

1=^ ^a s- t i c]L t_^ .-
^

i. = aE:-^ 64 i-t ti_t ]L r-

SAMf'LE NAME SST.r ElOUiiq32 . Flai_:77 ,H20, SL'tI,:
FILE NAME
-------------

F0j077.002
--------

DATE
------

30/11/1909
--------°-----
ACG!. RANGE

---------------
0.5-60

-------------
COUNTS

-------------
83457

TIME . 12: aH 1 FiCLI. MODE SAMPLE S.N.F. 4).50
CONFIG. 1 ( 0.7 S1) 1 ACG!. TIME 401 SEC G.D.U. 6143
CELL TYPE MAGNETIC ( 3) SAMPLE SIZE 4 ; CnNCC:NTR.: 6.4E+06 E}/a,I
SAMPLE TYPE
-------------

REGULAR
---------------

REGI. CONF.
-------------

. 95.00%(V) f
--------------

SOLIDS
-----------

7..G1"a-42 ;:
-----•----------

w PROBABILIN NUMBER DENSITY GRAPH
Name: SST,B808032,F0077,H28,SBK Local Median : 1.14Pe
C G.4E+BG B/ml( 99.Gz) Local Itean(nl): 1.78pn
(tPde at 8.70 pr Local S.D.(nl): 1.51pn

« SCALE RANGE ( Pr): 8 - 18 )) Local Conf(nl):108.88 z
C"le.ez^

(S8.8i-'
i

^1'6.Ni-j

e14.8z

712. 0%

L8.8i

_.:8.0i

4.0x

2. B:t

0.8x

Size ( in microns)
Linear Scale

17



SAMPLE NAME SST,9400032,F0077,H20,SUh
FILE NAME F0077.0i,2

DATE 30/11/19>l9 ;
TIME 12: ;kl
CONFIG. . 1 <0.7 S11
CELL TYPE MAGNETIC (3)1
SAMPLE TYPE REGULAR
----------------------------

-------------------------
ACG!. RANGE 0 .5-60
ACO. MODI- : SAMPLE
ACL?. TIME 401 SEC
SAMPLE SIZE 4
REQ. CONF. . 95.00'/.(V)

; COUNTS : 23457
S.N.F. U.;:JU
S.D.U. 6143
CONCENTF.: 6.4E+0Ei #k/n'1

; SOLIDS I..6E-02 %
-----------------------

PROBABILIIY NUMBER DISTRIBUTION GRAPH
Name: SST,B888032,F0877,N28,SDX Local Median : 1.06Pm
6.4E+86 B/ml( 99.6%) Local Mean(nl): 1.66pn

Local S.D.(nll: 1.Sipn
« SCALE RANGE ( lw): 8- 18 >> Local Conf(n U:188.08 V.

188i

98.0x

09.0z

,7e. ex
``6,0.0/
'k By
^a. az
38.Bx

r20.0/

'Ib.0%

-°0. 07

C]^ Size ( in microns)
Linear Scale

18



^

^-

^
^-.

0.

UNDIGESTED SAMPLE ANALYSIS
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Single Shell Tank Project Untreated Sample Results

Tank: 241-U-110
Core: 6
Segment: 3
Customer ID: 89-044

Check Blank Sample Sample Check
Standard Duplicate Standard

Laboratory ID: F0076 F0097 F0077 F0078 F0080

pH 101.10% 4.68 12.00 12.89 100.90%

Laboratory ID: F0076 F0193 F0077 F0078 F0176

% Of Water 104.60% 7.5 mg 44.60% 44.40% 96.50%
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Analytical Batch

P

C."

C)

.^s

^..

F

Lab Segment Serial No.: F0077

Instrument N/A

Procedure/Rev t.A-564-101/D-1

Technologist 6B598/R. D. Hale

Date 12-23-89

Temperature 120 C

StartingTime 11:00

Ending Time not recorded

Chemist R. E. Brandt

Description Lab. Id.

1 Initial Check Standard F0076

2 Blank F0193

3 Sample 89-044 F0077

4 Duplicate 89-044 F0078

5 Sample 89-049 F0173

6 Dup licate 89-049 F0174

7 Ending Check Standard F0176

8

10

11

Customer ID.: 89-044

Percent Water

0.

^

^

22 ,

Lab.Id. I

13

14

P

88

16

21

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Standard 11C11AG/1 mL 1 mL

Prepared H. S. Rich Date: 05-15-90
Sign c IiintM Name

Verified by: C. M. Seidel Date: 05-15-90
Signal Printcd Name

Approved by:^ L. H. Taylor Date: ^^7_^(b
5iFnatm'c g !' U5. 19imod Namv



v

^
^
^

P"

n%4

?!%

23

KOH FUSION ANALYSIS
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Single Shell Tank Project

Tank: 241-U-110
Core: 6
Segment: 3
Customer ID: 89-044

Fusion Analysis

Laboratory Results Of Solids
Units Are Sample Wet Weight

Check Blank Sample Sample Spike of Check
Standard Duplicate Sample Standard

Laboratory ID: F0081 F0192 F0082 F0083 F0084 F0181

Fusion Digestion

Total Alpha
Total Beta

GEA
Cs-137

3.22 g/L 2.27 g/L

96.60% <1.81E-04 uci/L 1.85E-01 uci/g 3.50E-01 uci/g * 91.20%
98.60% <6.05E-04 uci/L 1.33E+03 uci/g 1.48E+03 uci/g * 96.50%

99.90% <4.77E-02 uci/L 2.06E+01 uci/g 2.58E+01 uci/g 103.90% 96.00%

Laboratory IN F0081 F0192 F0082 F0083 F0180 F0181

Uranium 106.40% <8.60E-05 ug/L 5.06E+03 ug/g 6.12E+03 ug/g 106.56% 102.00%

* Ratio Between Spike and Sample is Too Low To Calculate
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Single Shell Tank Project Fusion Analysis

Sample Results On Laboratory Digest ions

Tank: 241-U-110
Core: 6
Segment: 3
Customer IN 89-044

Check Blank Sample Sample Spike of Check

Standard Duplicate Sample Standard
Laboratory IN F0081 F0192 F0082 F0083 F0084 F0181

Fusion Digestion 3.22 g/L 2.27 g/L

Total Alpha 96.60% <1.81E-04 uci/L 5.96E-01 uci/L 7.94E-01 uci/L * 91.20%

Total Beta 98.60% <6.05E-04 uci/L 4.27E+03 uci/L 3.35E+03 uci/L * 96.50%

GEA Cs-137 99.90% <4.77E-02 uci/L 6.64E+01 uci/L 5.86E+01 uci/L 103.90% 96.00%

Laboratory IN F0081 F0192 F0082 F0083 F0180 F0181

Uranium 106.40% <8.60E-05 ug/L 1.63E-02 g/L 1.39E-02 g/L 106.56% 102.00%

* Ratio Of Standard To Sample Insufficient To Calculate Spike Recover
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Analytical Batch

Lab Segment Serial No.: F0077 Customer ID.: 89-044

Fusion Dissolution

Temperature 450 C

Id.

12

14

16

17

18

20

21

Prepared y: H. S. Rich Date: 05-15-90
PrintM Name

Verified by: C. M. Seidel Date: 05-15-90
signa e Printal Name

Approved by:^^ Date: ^ 7- PG
tip!rwturc ..S't 1 /^ /j^ PtimivlNamc

Instrument N/A

Procedure/Rev LA-549-141 /A-1

Technologist 6B598 / R.D. Hale

Date 12-23-89

Starting Time 9:00

Ending Time 11:00

Chemist S. A. Catlow

Description Lab. Id.

1 Blank F0192

2 Sample 89-044 F0082

3 Duplicate 89-044 F0083

4 Sam p le 89-049 F0178

5 Duplicate 89-049 F0179

6

7

8

10

1

Description Lab.

13

15

19

22

Primary Book Second Book Third Book Final Volume

Standard T e
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

N/A
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Analytical Batch

Lab Segment Serial No.: F0077

Instrument Multi-detector

Procedure / Rev LA-548-101/A-2

Technologist 6B598/R. D. Hale

Date 12-23-89

Temperature 24 C

Starting Time 14:00

Ending Time 15:00

Chemist S. A. Catlow

Customer ID.: 89-044

Total Alpha and Total Beta

Fusion Dissolution
Detectors 9, & 10; HW38295, & HW38316

respectively.

Samples were prepared in batch, but

counted randomly.

Description Lab. Id.

1 Initial Check Standard F0081

2 Blank F0192

3 Sample 89-044 F0082

4 Duplicate 89-044 F0083

5 Sample 89-049 F0178

6 Du p licate 89-049 F0179

7 Spike of 89-044 F0084

8 Ending Check Standard F0181

10

11

Desc ri ption Lab. Id.

12

13

14

15

16

17

18

19

20

21

22

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Standard 83B44/1 0 mL 10.0 mL

Spike 83B44/10 mL Sample/5.0 uL 10.005 mL

Prepared dy:_ H. S. Rich Date: 05-15-90
- - i alure Primc+l f`amc

Verified by: /1z C. M. Seidel Date: 05-15-90
Si- amro P,inledNaurc

Approved by
•

n ,Z3C^^"k .^^ L. H. Taylor Date: q - l40Ca'
himttl Namr
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CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No. 9
TIME ZERO DATE (HD): 15897

RADIONUCLI DE: Am-241
HALF LIFE: 157784 DATE COUNTED (HD): 15928
COUNT TIME : 5
CPM BKG: 1.4

CALIBRATED BY: RA JONES HD 0 09/25/44

STANDARD SIZE DATE TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @
ID 0 DEG. 90 DEG. 180 DEG. 270 DEG.

36B40A8 1 05/05/88 86156 85754 86607 87377

36B40B7 1 05/05/88 151307 151005 152761 150073

36B40C7 1 05/05/88 221280 220175 221234 220973
Q

r,
36B40A3 2 05/05/88 56696 58197 56226 56766

^ry 36B40B3 2 05/05/88 101615 103410 103823 104376

^ 36B40C3 2 05/05/88 141830 145579 144373 145452

^ 36B40A6 5

^..
36B40B6 5

36B40C5 5

C?%

29



STANDARD SIZE
ID

36B40A8 1"

36B40B7 1"

36B40C7 1"

AVERAGE, 1"

STANDARD
ID

36B40A3 2"

36B40B3 2"

36B40C3 2
G

0^ AVERAGE, 2" _

Q
STANDARD

^ ID

36B40A6 5"

36B40B6 5"
^

36B40C5 5"

AVERAGE, 5" _

3^+ ----- -----------
NEW EFFS FOR DET

STD AVE DECAY
VALUE CPM CORR

60570 17293 1.00

109900 30256 1.00

159700 44182 1.00

0.2792 +/- @95% 0.0109

STD AVE DECAY
VALUE CPM CORR

61800 11393 1.00

110700 20660 1.00

161400 28860 1.00

0.1833 +/- @95% 0.0079

STD AVE DECAY
VALUE CRM CORR

59470 -1 1.00

109800 -1 1.00

160100 -1 1.00

-0.0000 +/- @95% 0.0000

9 Am-241

DECAY CORR
CPM

17296

30260

44188

3.89 %

DECAY CORR
CRM

11394

20663

28864

'/.4.30

DECAY CORR
CPM

-1

-1

-1

-99.92 %

EFFICIENCY

0. 2855

0.2753

0. 2767

ON 05/05/88

EFFICIENCY

0. 1844

0.1867

0. 1788

ON 05/05/88

EFFICIENCY

-0.0000

-0.0000

-0. 0000

ON 05/05/88

0. 2792 2" =

5" = -0.0000

0.1833

30<
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Phase

I-A

C"

C`

r~^

^

c--

.^^

r..

'ol

c3*

if

W
^

Q

031

h

Analyte: Co60

Procedure LQ-508-002 Revision: A-0

Instrument: Detector #10 I Property Number: HW38316

Technologist: R.A. Jones Payroll Number: 65B01

Date: 4-21-88

Calibration Standard ID: 32B40A$; 321340B7; 32B40C7; 32B40A4; 32B40B3; 32B40C4

Analyte Concentration: N/A

Type of Calibration: Efficiency

Instrument Reading

Dilution Concentration Units =

1

2

3

4 SEE ATT CHED SHEETS

5

6

7

8

9

10

I Comments:

Prepared by:J-j , U. S.A. Cervantes ^7 (^ 1
SiKn;,ture MpWry6,.k Date• ^ -/ G - /CJ

Verifiedby C.M, Seidel
'iKoarure Date• 7- I Z- q0

Approvedby: 961vy7:Aq)- L.H. Taylor
GI _ 7--^lOy)- n Date:



CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LGl-508-002

DETECTOR No. 10
2"15" STD TIME ZERO DATE (HD): 15883

RADIONUCLIDE: Ca-60 1" STD TIME ZERO DATE (HD): 15883
HALF LIFE: 1925 DATE COUNTED (HD): 15912
COUNT TIME: 5 DATE COUNTED 1" (HD) 15914
CPM BKG: 25
CPM 1" BKG: 23 CALIBRATED BY: RA JONES HD 0= 09/25/44

STANDARD SIZE DATE
ID

32B40A8

32B40B7

32B40C7
^

^

32B40A4

C,.7^ 32B40B3

C 32B40C4

32B40A5

32B40B6

32B40C5^

Cy^

1 04/21/88

1 04/21/88

1 04/21/88

TIME COUNTS @ COUNTS @ COUNTS @ COUNTS Cb
0 DEG. 90 DEG. 180 DEG. 270 DEG.

118636 118818 117690 118528

229200 232188 230895 230518

346128 346588 346957 344687

2 04/19/88 105657 105173 105509

2 04/19/88 202781 201303 202629

2 04/19/88 297058 297200 297951

5 03/03/90

5 03/03/90

5 03/03/90

32=

105768

202870

296664



STANDRRD SIZE STD AVE DECAY DECAY CORR EFFICIENCY
ID VALUE CPM CORR CPM

32B40A8 1" 69550 23661 1.01 23926 0.3440

32B40B7 1" 134700 46117 1.01 46635 0.3462

32B40C7 1" 201000 69195 1.01 69972 0.3481

AVERAGE, 1" = 0.3461 +/- @95% 0.0040 1.16 % ON 04/21/88

STANDARD STD AVE DECAY DECAY CORR EFFICIENCY
ID VALUE CPM CORR CPM

32B40A4 2" 70480 21080 1.01 21302 0..3022

32B4083 2" 135100 40454 1.01 40879 0.3026

32B40C4 2" 202400 59419 1.01 60042 0.2967
t

CN
AVERAGE, 2" = 0.3005 +/- @95% 0.0065 2.17 % ON 04/19/88

n
STANDARD STD AVE DECAY DECAY CORR EFFICIENCY

ID VALUE CG11 CORR CPM

32B40A5 5" 70160 -25 1.01 -25 -0.0004

32540B6 5" 135700 -25 1.01 -25 -0.0002
IN

32840C5 5" 201900 -25 1.01 -25 -d. UOd1

^ AVERAGE, 5" _ -0.0002 +/- @95'/. 0.0002 -106.77 % ON 07/05/90

-------------------------------------------------------------------------
NEW EFFS FOR DET 10 Co-60 1" = 0.3461 2" = 0.3005

--------------------------------------------
5" = -0.

--------------
0002
----------------

33



Analytical Batch

Ci`B

C"-

Gs`

Q

r^°

r^`

^

F

P

Lab Segment Serial No.: F0077

Instrument WA77228 & WA401934

Procedure / Rev LA-548-121 /C-3

Technologist 69769/D.M. Southwick

Date 01/09/90

Temperature 72 F

Starting Time 12:30

Ending Time 14:00

Chemist S. A. Catlow

Description Lab.ld.

1 Initial Check Standard F0081

2 Blank F0192

3 Sample 89-044 F0082

4 Duplicate 89-044 F0083

5 Spike 89-044 F0084

6 Sample 89-045 F0106

7 Duplicate 89-045 F0107

8 Sample 89-049 F0178

Dup licate 89-049 F0179

10 Ending Check Standard F0181

11

Customer ID.: 89-044

GEA Analysis
Fusion Dissolution

Samples were prepared In batch, but
counted randomly.

Detectors 1, 2, 3, and 4.

C%

a
U

O

3-4
N
O

N

Lab. Id.

12

13

14

15

16

17

18

19

21

Primary Book Second Book Third Book Final Volume

Standard T e
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Standard 89B44/500 uL 22 mL

Spike 89B44/100 uL Sample/100 uL 22 mL

Prepar by:_ . H. S. Rich Date: 05/16/90
- nur 1'nNnlName

Verified by: C. M. Seidel Date: 05/16/90
Alltii^na re PrimW Name

Approved by: >' -F0r L. H. Taylor Date: Cl- 7`^O
Signamrc ,S7LJ . , Rin0.d Nzmc
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Single Shell Tank

Calibration Record

Phase

I-A

Analyte: Isoto pe, Mixed Gamma

Procedure L Q-508-003 Revision: A-0

Instrument: GEA Detector #1 Pro perty Number: 401934

Technologist: JL Anderson Payroll Number: 61413

Date: 3/2/89

Calibration Standard ID: 561340 Dl

Analyte Concentration: N/A

Type of Calibration: Gamma Energy Analysis (Efficiency)

Dilution Concentration

Instrument Reading

Units =

1

2

3 SEE TTACHED

4

5

6

7

.6

9

10

Comments:

Preparc^c)y: H. S. Rich Date:
`tii• mur 1'^unalNamc T-'-

Verified by: C. M. Seidel Date:
3ignre 1'611iidNnme

Approved by: w C ^o^ Dc'tc: Z LG^̂ -^,, ,,. ,.• ,>d ,/ .^ .S > a^nc ss k;cnHrr,:,Ta,,,.•yl or



DETECTOR:

GEOMETRY CODE:

GEOMETRY DECSRIPTION:

CALIBRATION DATE:

ANALYST(S):

STANDARD ID:

ENERGY (KEV)

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

DETECTOR:

GEOMETRY CODE:

GEOMETRY DECSRIPTION:

CALIBRATION DATE:

ANALYST(S):

STANDARD ID:

ENERGY (KEV)

EQUATION 0-165 KEV

1
42
22 ML LIQUID, POS 2

14-Feb-89

J. L. ANDERSON/M. R. DOWELL

56840 Dl

EFFICIENCY (COUNTS/GAMMA)

59.536 5.721347E-03
88.032 1.512568E-02

122.0614 2.041950E-02
165.853 1.856472E-02

279.1967
391.668 1.042777E-02
513.99 7.856059E-03
661.65 6.838966E-03
890.021 5.300244E-03
1173.237 4.218416E-03
1332.501 3.785537E-03
1836.129 2.931033E-03

LOG(EFF) _ -5.343694E+01
+ 2.034704E+01 *LOG(ENERGY)
+ -2.088264E+00 *LOG(ENERGY)'2

LOG(EFF) = 8.372735E+00
+ -7.762489E+00 *LOG(ENERGY)
+ 2.017698E+00 *LOG(ENERGY)'2
+ -2.447560E-01 *LOG(ENERGY)'3
+ 1.067720E-02 *L0G(ENERGY)'4

PROCEDURE LQ-508-003

1
43
22 ML LIQUID, POS 3

16-Feb-89

J. L. ANDERSON/M. R. DOWELL

56B40 D1

EFFICIENCY ( COUNTS/GAMMA)

59.536 1.397695E-03
88.032 3.641448E-03

122.0614 5.035820E-03
165.853 4.620516E-03

279.1967
391.668 2.619018E-03
513.99 1.890740E-03
661.65 1.782478E-02

898.021 1.392563E-03
1173.237 1.117189E-03
1332.501 1.007670E-03
1836.129 7.782502E-04

LOG(EFF) = -5.354869E+01

36



+ 1.975356E+01 *LOG(ENERGY)
+ -2.020858E+00 *LOG(ENERGY)'2

C'717

c'-

cl^

C)

.A.

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

37

LOG(EFF) = 4.001880E+01
+ -2.857555E+01 *LOG(ENERGY)

+ 6.748440E+00 *LOG(ENERGY)'2
+ 7.173093E-01 *LOG(ENERGY)'3
+ 2.821780E-02 *LOG(ENERGY)'4

PROCEDURE LO-508-003
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Single Shell Tank

Calibration Record

Phase

I-A

Analyte: Mixed Isoto p e Standards

Procedure L -508-003 Rovision: A-0

Instrument: GEA Detector #2 Property Number: 401934

Technologist: JL Anderson Payroll Number: 61413

Date: 9-1-88

Calibration Standard ID: 561340 Dl

Analyte Concentration: N / A

Type of Calibration: Gamma Ener gy Anal si s Effi ci enc

Dilution Concentration

Instrument Reading

Units =

1

2

3 SEE A TACHED

4

5

6

7

U

9

10

Comments:

Prepare H. S. Rich Date:
Sl;;u' urv 11umr1Name

Verified by: C. M. Seidel Date: l- ZG -^D
3i mrc PdnNCd Nume

^I Approved by: ^rnL.H. Taylor Date: 1 ^
^ 17qns^ur.• {j^'^s Fl^nt ^^^5 11im.dN:.nr•

^



DETECTOR:
GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):
STANDARD ID:

ENERGY (KEV)

^

EQUATION 0-122 KEV

^ EQUATION 122-1836 KEV

.r'

r...

^

'"^^ GEA CALIBRATION RECORD

DETECTOR:
0'+ GEOMETRY CODE:

GEOMETRY DECSRIPTION:

CALIBRATION DATE:

ANALYST(S):

STANDARD ID:

ENERGY (KEV)

2
42
22 ML LIQUID, POS 2

21-Oct-88
J. L. ANDERSON/M. R. D04ELL
56840 Dl

EFFICIENCY (COUNTS/GAMMA)

59.536 3.417000E-03

80.032 1.090000E-02

122.0614 1.400000E-02

165.853 1.516000E-02

279.1967 9.929000E-03

391.668 7.578000E-03

513.99 5.875000E-03

661.65 4.927000E-03

898.021 3.727000E-03

1173.237 3.085000E-03

1332.501 2.683000E-03

1836.129 2.102000E-03

LOG(EFF) -6.654070E+01
+ 2.503780E+01 *LOG(ENERGY)

-2.677550E+00 *LOG(ENERGY)'2

LOG(EFF) -1.050740E+02
+ 6.428950E+01 *LOG(ENERGY)
+ -1.503170E+01 *LOG(ENERGY)'2

+ 1.533670E+00 *LOG(ENERGY)'3

+ -5.838530E-02 *LOG(ENERGY)'4

PROCEDURE LO-508-003

2
43
22 ML LIQUID, POS 3

28-Sep-88
J. L. ANDERSON/M. R. D04WELL
56840 Dl

EFFICIENCY (COUNTS/GAMMA)

59.536 1.476000E-03

88.032 4.721000E-03

122.0614 6.589000E-03
165.853 6.613000E-03

279.1967 4.692000E-03
391.668 3.542000E-03
513.99 2.810000E-03
661.65 2.327000E-03

890.021 1.790000E-03
1173.237 1.437000E-03
1332.501 1.277000E-03
1836.129 9.824000E-04

39



EOUATION 0-165 KEV
LOG(EFF) • -5.826830E+01

• 2.165450E+01 *LOG(ENERGY)
+ -2.190930E+00 •LOG(ENERGY)'2

EQUATION 165-1836 KEV
LOG(EFF) • -2.233890E+01

• 1.174520E•01 "LOC(ENERGY)

+ -2.739550E+00 "LOG(ENERGY)'2

+ 2.655450E-01 "LOG(ENERGY)'3

• -9.660420E-03 •LOG(ENERGY)'4

41`'

Q

r

CIS

40
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Single Shell Tank

Calibration Record

Phase

1-A

Analyte: Mixed Isoto p e Standards

Procedure LQ-508-003 Revision: A-0

Instrument: GEA Detector #3 Property Number: WA77228

Technologist: J. L. Anderson Payroll Number: 61413

Date: 02/07/89

Calibration Standard ID: 56B40 Dl

Analyte Concentration: N/A

.Type of CalibrationGamma Ener gy Anal ysis ( Efficienc y )

Dilution Concentration

Instrument Reading

Units =

1

2

3

4 SEE ATT CHED
5

6

7

6

9

10

Comments:

Prepared by: H. S. Rich Date: S= 2_f'`^^
11tiN.J Nmiu•

Verified by: C. M. S e i del Date: 7- 3- 7O
S^ nw'a• IMnrtvl Nwmc

A roved b: ^ w c^G {^ L.H. Ta lorPP Y Y Date: C/^1"00
5{;numm ,.'S v 'yl'< PriWadNain.•



DETECTOR: 3
GEOMETRY COOE: 41

GEOMETRY DECSRIPTION: 22 ML LIQUID, POS i

CALIORATION DATE: 2-JuL-89

ANALYST(S): J. L. ANDERSON/H. R. DOWELL

STANDARD ID: 56840 Dl

ENERGY ( KEV) EFFICIENCY ( COUNTS/GAMMA)

59.536 2.833765E-02
80.032 2.801764E-02

122.0614 2.756557E-02
165.853 2.270614E-02

279.1967
391.668 1.285730E-02
513.99
661.65 7.841011E-03

898.021 5.779292E-03
1173.237 4.773005E-03
1332.501 4.270530E-03
1836.129 3.371238E-03

rl

EQUATION 0-165 KEV
LOG(EFF) _ -1.113845E+01

+ 3.404260E+00 •LOG(ENERGY)
C7% + -3.990659E-01 "LOG(ENERGY)'2

c"') EQUATION 165-1836 KEV
LOG(EFF) = -2.052334E+01

^ + 9.121738E+00 •LOG(ENERGY)

+ -1.553578E+00 *LOG(ENERGY)'2
+ 8.018036E-02 "LOG(ENERGY)'3

^

GEA CALIBRATION RECORD PROCEDURE LO-508-003

DETECTOR: 3

(y. GEOMETRY CCOE: 42

GEOMETRY DECSRIPTION: 22 ML LIQUID, POS 2

CALIBRATION DATE: 2-Ju(-89

ANALYST(S): J. L. ANOERSON/M. R. DOWELL

STANDARD ID: 56840 D1

ENERGY ( KEV) EFFICIENCY (COUNTS/GAMMA)

59.536 7.455306E-03
88.032 7.462740E-03

122.0614 7.578302E-03
165.853 6.965014E-03

279.1967
391.668 3.596591E-03
513.99
661.65 2.318396E-03

898.021 1.024191E-03

1173.237 1.461179E-03
1332.501 1.321243E-03
1836.129 1.011332E-03

42



EQUATION 0-165 KEV

EQUATION 165-1836 KEY

LOG(EFF) -6.038496E+00
+ 8.019509E-01 "L0G(ENERGY)

+ -9.970528E-02 •LOG(ENERGY)'2

LOG(EFF) • 3.082260E-01
+ •1.410839E+00 'LOG(ENERGY)

+ 1.042898E-01 "LGG(ENERGY)'2

+ -5.074725E-03 •LOG(ENERGY)'3

GEA CALIBRATION RECORD PROCEDURE LO-508-003

DETECTOR: 3
GEONETRY CODE: 43

GEOMETRY DECSRIPTION: 22 NL LIQUID, POS 3

CALIBRATION DATE: 2•Jul-89

ANALYST(S): J. L. ANDERSON/N. R. DOWELL

STANDARD ID: 56840 Dl

ENERGY ( KEV) EF FICIENCY (COl1NTS/GANNA)

d1" 59.536 2.020462E-03
88.032 1.924344E-03

Q 122.0614 2.027231E-03
165.853 1.712371E-03

C. 279.1967
391.668 1.056509E-03
513.99
661.65 7.115743E-04

890.021 5.243928E-04

1173.237 4.551505E-04

1332.501 4.223636E-04

1036.129 3.139091E-04

^ EQUATION 0-165 KEV
LOG(EFF) • -5.300788E+00

+ -3.550643C-01 `L0G(ENERGY)
+ 3.272635E-02 'L0G(ENERGY)'2

EQUATION 165-1836 KEV
LOG(EFF) • -9.815549E+00

+ 2.402920E+00 *LOG(ENERGY)
+ -4.428877E-01 •L0G(ENERGY)'2

• 2.059131E-02 •L0G(ENERGY)'3
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GEA CALIBRATION RECORD PROCEDURE LQ-508-003

DETECTOR: 4

GEOMETRY CODE: 41
GEOMETRY DECSRIPTION: 22 ML LIQUID, POS 1

CALIBRATION DATE: 1-Sep-89
ANALYST(S): J. L. ANDERSON/M. R. DOWELL

STANDARD ID: 56840 D1

ENERGY ( KEV) EFFICIENCY ( COUNTS/GAMMA)

59.536 2.682446E-02

88.032 8.210956E-02
122.0614 1.118411E-01
165.853 1.066653E-01

279.1967
391.668 5.704220E-02
513.99
661.65 3.685958E-02

898.021 2.541629E-02
1173.237 2.161710E-02

e^ 1332.501 1.973393E-02
1836.129 1.484468E-02

EQUATION 0-165 KEV

01 LOG(EFF) = - 5.844056E+01
+ 2.310700E+01 "LOG(ENERGY)

C)
• 2.371355E+00 "LOG(ENERGY)'2

(.n. EQUATION 165-1836 KEV
LOG(EFF) = -1.718967E+01

+ 8.164155E+00 "LOG(ENERGY)
+ -1.384196E+00 •LOG(ENERGY)'2
+ 7.025905E-02'*LOG(ENERGY)'3r

GEA CALIBRATION RECORD PROCEDURE LQ-508-003

^
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* ,r * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* *

* GAMMA SPECTRUM ANALYSIS *
* *
************************************

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 30-MAY-90 13:47:25

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0q.
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
AROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
Lk4 CALCULATION PERFORMED
MEASURED ENERGY DIFFERENCES LISTED
MttCTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1998
ANALYZED BY: AJ

SAMPLE DESCRIPTION:
GEOMETRY DESCRIPTION:
S'AMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL000

COLLECT STARTED ON 9-JAN-90 AT 13:41:59

rCOLLECT
LIVE TIME: 3000. SECONDS
REAL TIME: 3006. SECONDS
DEAD TIME: 0.20 Y.

IDECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

NERGY CALIBRATION PERFORMED 23-NOV-89
FFICIENCY CALIBRATION PERFORMED 2-MAR-89

I
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222-S COUNTING ROOM 30-MAY-90 13:47:25

PEAK ANAL YSIS

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS Y.

1C 1126.46 562.70 1.41 645. 764. 10.1 CS-134,
EU-152

2C 1138.69 568.82 1.41 640. 1301. 9.0 CS-134,
BI-207

3 1209.44 604.18 1.47 583. 8369. 2.3 SB-124,
CS-134

4 1323.29 661.08 1.54 419. 12295. 1.8 CS-137
4B 661.82 35. 46.4
5C 1591.64 795.25 1.56 321. 5855. 3.0 CS-134
6C 1603.76 801.31 1.56 274. 553. 9.3 CS-134
7 2346.14 1172.62 1.68 255. 5341. 2.8 CO-60
8 2664.59 1331.97 1.88 55. 4914. 2.8 CO-60

2729.47 1364.44
1

2.40 13. 144. 18.2 CS-134
0 2800.60 1400.045. 1.92 13. 59. 32.1 1-132,BI-214

.11 2921.54 1460.58 1.84 11. 172. 16.2 K-40
11B 1461.77 182. 11.2
0o

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C^ MULTIPLET ANALYSIS CONVERG ED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BICKGROUND SUBTRACTION PERFORM ED USING F ILE BK0011
WKGROUND DESCRIPTION: BK0011
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS

LS%
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JfU9YLC: LUi F0081
DATA COLLECTED ON 9-JAN-90 AT 13:41:59
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI " ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AC-228 LLD<7.90E-01 LLD<7.90E-01 911.07
AG-108M LLD<2.25E-01 LLD<2.25E-01 433.94
AG-110M LLD<1.05E+00 LLD<1.05E+00 657.76
AM-241 LLD<9.30E-01 LLD<9.30E-01 59.54
AM-243 LLD<2.44E-01 LLD<2.44E-01 74.67
AR-41 LLD<1.44E-01 LLD<1.44E-01 1293.64
AU-198 LLD<2.00E-01 LLD<2.00E-01 411.80
BA-133 LLD<3.00E-01 LLD<3.00E-01 356.02
BA-139 LLD<5.85E-01 LLD<5.85E-01 165.85
BA-140 LLD<7.76E-01 LLD<7.76E-01 537.27
BA-141 LLD<6.03E-01 LLD<6.03E-01 190.23
BE-7 LLD<2.07E+00 LLD<2.07E+00 477.59
01-207 LLD<1.98E-01 LLD<1.98E-01 569.70
1^,J:c212 LLD<2.58E+00 LLD<2.58E+00 727.27
BI-214 LLD<8.68E-01 LLD<8.68E-01 609.32
C4)-109 LL0<3.47E+00 LLD<3.47E+00 88.03
CE-139 LLD<1.32E-01 LLD<1.32E-01 165.85
Ct°'=141 LLD<2.02E-01 LLD<2.02E-01 145.44
C R144 LLD<1.75E+00 LLD<1.75E+00 133.51
C -56 LLD<1.93E-01 LLD<1.93E-01 846.76
C.p-57 LLD<1.08E-01 LLD<1.08E-01 122.06
CO-58 LLD<1.86E-01 LLD<1.86E-01 810.75
C0=60 2.34E+01 +-7.09E-01 2.34E+01 +-7.09E-01 1332.50 -0.53

1173.24 -0.62
CA-51 LLD<1.51E+00 LLD<1.51E+00 320.09
C.S,1134 2.11E+01 +-6.82E-01 2.11E+01 +-6.82E-01 795.84 -0.60

604.70 -0.52
C5,.136 LLD<1.85E-01 LLD<1.85E-01 818.51
CS-137 3.81E+01 +-8.42E-01 3.81E+01 +-8.42E-01 661.65 -0.57
C&--138 LLD<1.83E-01 LLD<1.83E-01 1435.86
EU-152 LLD<2.61E-01 LLD<2.61E-01 1408.01
EF-154 LLD<3.59E-01 LLD<3.59E-01 1274.45
EU-155 LLD<4.22E-01 LLD<4.22E-01 105.31
FE-59 LLD<4.31E-01 LLD<4.31E-01 1099.25
HF-181 LLD<2.29E-01 LLD<2.29E-01 482.20
HG-203 LLD<1.81E-01 LLD<1.81E-01 279.20
1-131 LLD<2.32E-01 LLD<2.32E-01 364.48
1-132 LLD<2.14E-01 LLD<2.14E-01 667.69
1-133 LLD<2.29E-01 LLD<2.29E-01 529.69
1-134 LLD<2.70E-01 LLD<2.70E-01 847.03
1-135 LLD<4.50E-01 LLD<4.50E-01 1260.41
'-.-40 LLD<1.88E+00 LLD<1.80E+00 1460.75
:R-85 LLD<4.52E+01 LLD<4.52E+01 513.99
KR-85M LLD<1.30E-01 LLD<1.30E-01 151.17
,'R-87 LLO<4.97E-01 LLD<4.97E-01 402.58
l(R-89 LLD<7.42E+00 LLD<7.42E+00 220.90
LA-140 LLD<9.05E-02 LLD<9.05E-02 1596.20
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F0081

LA-142 LLD<4.45E-01 LLD<4.45E-01 641.83
MN-54 LLD<1.81E-01 LLD<1.B1E-01 834.83
MN-56 LLD<2.17E-01 LLD<2.17E-01 846.76
NA-22 LLD<1.10E-01 LLD<1.10E-01 1274.55
NA-24 LLD<2.33E-01 LLD<2.33E-01 1368.60
N0-94 LLD<1.59E-01 LLD<1.59E-01 702.63
NB-95 LLD<1.57E-01 LLD<1.57E-01 765.78
NB-97 LLD<1.28E+00 LLD<1.28E+00 657.92
NP-238 LLD<8.29E-01 LLD<8.29E-01 984.45
NP-239 LLD<1.04E+00 LLD<1.04E+00 277.60
PA-233 LLD<4.70E-01 LLO<4.70E-01 311.98
PA-234M LLD<3.78E+01 LLD<3.78E+01 1001.03
PB-210 LLD<5.44E+00 LLD<5.44E+00 465.03
P8-212 LLD<3.30E-01 LLD<3.30E-01 239.00
PB-214 LLD<5.01E-01 LLO<5.01E-01 351.92
P0-210 LLD<2.06E+04 LLD<2.06E+04 804.00
P0-214 LLO<8.05E+03 LLD<8.OSE+03 799.70
P0-216 LLD<1.67E+04 LLD<1.67E+04 804.90
PU-239 LLD<1.45E+03 LLD<1.45E+03 129.30
PU-241 LLD<5.32E+04 LLD<5.32E+04 148.57

224 LLD<3.57E+00 LLD<3.57E+00 240.99
226 LLD<3.27E+00 LLD<3.27E+00 186.10

R^-88 LLD<6.33E-01 LLD<6.33E-01 1836.00
R -89 LLD<1.04E+00 LLD<1.04E+00 1031.88
RNw220 LLD<1.69E+02 LLO<1.69E+02 549.73
RU-103 LLD<2.11E-01 LLD<2.11E-01 497.08
RIM1106 LLD<3.62E+00 LLO<3.62E+00 621.80
S;124 LLD<2.52E-01 LLO<2.52E-01 602.72
511-125 LLD<1.70E+00 LLD<1.70E+00 176.33
SC46 LLD<2.13E-01 LLO<2.13E-01 1120.45
SE-75 LLD<2.38E-01 LLD<2.38E-01 264.66
SN--113 LLO<2.89E-01 LLO<2.89E-01 391.67
SR-85 LLD<1.98E-01 LLD<1.98E-01 513.99
SV91 LLD<3.54E-01 LLD<3.54E-01 555.60
SR-92 LLD<9.07E-02 LLD<9.07E-02 1383.94
Tr=182 LLD<6.07E-01 LLD<6.07E-01 1121.30
TC--99M LLD<1.16E-01 LLD<1.16E-01 140.51
TE-123M LLD<1.25E-01 LLD<1.25E-01 159.00
TE-11125M LLD<3.28E+01 LLD<3.28E+01 109.27
TE-132 LLD<1.53E-01 LLO<1.53E-01 228.16
TH-228 LLD<1.09E+01 LLD<1.09E+01 84.37
TL-208 LLD<2.47E-01 LLD<2.47E-01 583.14
U-235 LLD<2.17E-01 LLO<2.17E-01 185.71
U-237 LLD<6.23E-01 LLD<6.23E-01 208.00
W-187 LLD<5.94E-01 LLO<5.94E-01 685.74
xE-131M LLD<5.77E+00 LLD<5.77E+00 163.98
XE-133 LLD<3.81E-01 LLD<3.81E-01 81.00
xE-133M LLD<1.35E+00 LLD<1.35E+00 233.21
xE-135 LLD<1.60E-01 LLD<1.60E-01 249.79
XE-138 LLD<1.21E+00 LLD<1.21E+00 258.41
Y-88 LLD<6.00E-02 LLD<6.OOE-02 1836.06
Y-91 LLD<4.73E+01 LLD<4.73E+01 1204.90
Y-91M LLD<2.68E-01 LLD<2.68E-01 555.60
?N-65 LLD<5.03E-01 LLD<5.03E-01 1115.55
IR-95 LLD<3.46E-01 LLD<3.46E-01 756.73
iR-97 LLD<1.84E-01 LLD<1.84E-01 743.33

IOTAL
--------
8.25E+01

---------- ---------
+-1.29E+00 8.25E+01

----------
+-1.29E+00

49 STANDARD DEVIATION = 0.04



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* *

* GAMMA SPECTRUM ANALYSIS *
* *
************************************

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM

ANALYSIS

22-MAY-90 12:38:39

P A R A M E T E R S

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
EItROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
D CALCULATION PERFORMED
EASURED ENERGY DIFFERENCES LISTED

*.^LTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1002
ANALYZED BY: AJ

,SAMPLE DESCRIPTION: F192
GEOMETRY DESCRIPTION:
S11NPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL000

CO'LLECT STARTED ON 9-JAN-90 AT 19:58:58

COILECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 9'.

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89

F0192
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222-S COUNTING ROOM

PEAK ANALYSIS

PK CENTROID
CHANNEL

1 1322.80
1B
2 2921.42
2B

ENERGY FWHM BACKGND
KEV KEV COUNTS

660.84 1.47 33.
661.82
1460.52 2.04 3.
1461.77

NET AREA
COUNTS

33.
35.
146.

182.

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0011
BTICKGROUND DESCRIPTION: BK0011
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
dACKGROUND LIVE TIME: 6000. SECONDS
Cr.

C:s

E"

ON

22-MAY-90 12:38:39

ERROR NUCLIDES
%

62.0 CS-137
46.4
16.7 K-40

11.2
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222-S COUNTING ROOM 22-MAY-90 12:38:39

SAMPLE: F192
DATA COLLECTED ON 9-JAN-90 AT 19:58:58
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUC LIDE ANALYSIS R EPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AC-228 LLD<1.03E-01 LLD<1.03E-01 911.07
AG-108M LLD<2.60E-02 LLD<2.60E-02 433.94
AG-110M LLD<3.82E-02 LLD<3.82E-02 657.76
AM-241 LLD<1.54E-01 LLD<1.54E-01 59.54
AM-243 LLD<4.29E-02 LLD<4.29E-02 74.67
AR-41 LLD<3.48E-02 LLD<3.48E-02 1293.64
AU-198 LLD<2.19E-02 LLD<2.19E-02 411.80

133 LLD<4.59E-02 LLD<4.59E-02 356.02
BA - 139 LLD<9.13E-02 LLD<9.13E-02 165.85
BP-140 LLD<1.04E-01 LLD<1.04E-01 537.27
BA-141 LLD<8.40E-02 LLD<8.40E-02 190.23
BE4 LLD<2.45E-01 LLD<2.45E-01 477.59
BI-207 LLD<2.76E-02 LLD<2.76E-02 569.70
8-P212 LLD<4.40E-01 LLD<4.40E-01 727.27
B,214 LLD<8.03E-02 LLD<8.03E-02 609.32
C -109 LLD<5.91E-01 LLD<5.91E-01 88.03
CwE 139 LLD<2.07E-02 LLD<2.07E-02 165.85
CE-141 LLD<3.22E-02 LLD<3.22E-02 145.44
CfPR144 LLD<2.84E-01 LLD<2.84E-01 133.51
CO-56 LLD<2.34E-02 LLD<2.34E-02 846.76
Ca557 LLD<1.83E-02 LLD<1.83E-02 122.06
CO-58 LLD<2.81E-02 LLD<2.81E-02 810.75
CTr-60 LLD<1.31E-02 LLD<1.31E-02 1332.50
CR,a51 LLD<2.12E-01 LLD<2.12E-01 320.09
CS-134 LLD<3.07E-02 LLD<3.07E-02 795.84
CG>.136 LLD<2.53E-02 LLD<2.53E-02 818.51
CS-137 LLD<4.77E-02 LLD<4.77E-02 661.65
CS-138 LLD<6.89E-02 LLD<6.89E-02 1435.86
EU-152 LLD<1.30E-01 LLD<1.30E-01 1408.01
EU-154 LLD<1.13E-01 LLD<1.13E-01 1274.45
EU-155 LLD<6.59E-02 LLD<6.59E-02 105.31
FE-59 LLD<5.71E-02 LLD<5.71E-02 1099.25
HF-181 LLD<2.39E-02 LLD<2.39E-02 482.20
HG-203 LLD<2.46E-02 LLD<2.46E-02 279.20
I-131 LLD<2.90E-02 LLD<2.90E-02 364.48
I-132 LLD<3.48E-02 LLD<3.48E-02 667.69
1-133 LLD<2.85E-02 LLD<2.85E-02 529.69
I-134 LLD<3.71E-02 LLD<3.71E-02 847.03
I-135 LLD<1.29E-01 LLD<1.29E-01 1260.41
K-40 LLD<9.20E-01 LLD<9.20E-01 1460.75
KR-85 LLD<8.59E+00 LLD<8.59E+00 513.99
KR-85M LLD<2.16E-02 LLD<2.16E-02 151.17
KR-87 LLD<6.41E-02 LLD<6.41E-02 402.58
KR-89 LLD<1.09E+00 LLD<1.09E+00 220.90
LA-140 LLD<3.16E-02 LLD<3.16E-02 1596.20
LA-142 LLD<6.40E-02 LLD<6.40E-02 641.83
MN-54 LLD4.94E-02 LLD<2.94E-02 834.83
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^-123M
E-125M
E-132
H-228
L-208
-235
-237
-187
E-131M
E-133
E-133M
E-135
E-138

LLD<4.45E-01 LLD<4.45E-01 641.83
LLD<1.81E-01 LLD<1.81E-01 834.83
LLD<2.17E-01 LLD<2.17E-01 846.76
LLD<1.10E-01 LLD<1.10E-01 1274.55
LLD<2.33E-01 LLD<2.33E-01 1368.60
LLD<1.59E-01 LLD<1.59E-01 702.63
LLD<1.57E-01 LLD<1.57E-01 765.78
LLD<1.28E+00 LLD<1.28E+00 657.92
LLD<8.29E-01 LLD<8.29E-01 984.45
LLD<1.04E+00 LLD<1.04E+00 277.60
LLO<4.70E-01 LLD<4.70E-01 311.98
LLD<3.78E+01 LLD<3.78E+01 1001.03
LLD<5.44E+00 LLD<5.44E+00 465.03
LLD<3.30E-01 LLO<3.30E-01 239.00
LLD<5.O1E-01 LLD<S.OlE-01 351.92
LLD<2.06E+04 LLD<2.06E+04 804.00
LLD<8.05E+03 LLD<8.OSE+03 799.70
LLD<1.67E+04 LLD<1.67E+04 804.90
LLO<1.45E+03 LLD<1.45Et03 129.30
LLD<5.32E+04 LLD<5.32E+04 148.57
LLD<3.57E+00 LLD<3.57Et00 240.99
LLD<3.27E+00 LLD<3.27E+00 186.10
LLD<6.33E-01 LLD<6.33E-01 1836.00
LLD<1.04E+00 LLD<1.04E+00 1031.88
LLO<1.69E+02 LLD<1.69E+02 549.73
LLO<2.11E-01 LLD<2.11E-01 497.08
LLD<3.62E+00 LLO<3.62E+00 621.80
LLD<2.52E-01 LLD<2.52E-01 602.72
LLD<1.70E+00 LLD<1.70E+00 176.33
LLD<2.13E-01 LLD<2.13E-01 1120.45
LLD<2.38E-01 LLD<2.38E-01 264.66
LLD<2.89E-01 LLD<2.89E-01 391.67
LLD<1.98E-01 LLD<1.98E-01 513.99
LLD<3.54E-01 LLO<3.54E-01 555.60
LLD<9.07E-02 LLD<9.07E-02 1383.94
LLD<6.07E-01 LLD<6.07E-01 1121.30
LLD<1.16E-01 LLD<1.16E-01 140.51
LLD<1.25E-01 LLD<1.25E-01 159.00
LLD<3.28E+01 LLD<3.28E+01 109.27
LLD<1.53E-01 LLD<1.53E-01 228.16
LLD<1.09E+01 LLO<1.09E+01 84.37
LLO<2.47E-01 LLD<2.47E-01 583.14
LLD<2.17E-01 LLD<2.17E-01 185.71
LLD<6.23E-01 LLD<6.23E-01 208.00
LLD<5.94E-01 LLD<5.94E-01 685.74
LLD<5.77E+00 LLD<5.77E+00 163.98
LLD<3.81E-01 LLD<3.81E-01 81.00
LLD<1.35E+00 LLD<1.35E+00 233.21
LLD<1.60E-01 LLD<1.60E-01 249.79
LLD<1.21E+00 LLD<1.21E+00 258.41
LLO<6.00E-02 LLD<6.OOE-02 1836.06
LLD<4.73E+01 LLD<4.73E+01 1204.90
LLD<2.68E-01 LLD<2.68E-01 555.60
LLD<5.03E-01 LLD<5.03E-01 1115.55
LLD<3.46E-01 LLD<3.46E-01 756.73
LLD<1.84E-01 LLD<1.84E-01 743.33

8.^+01 +-1.29E+00 8.25E+01 +-1.29E+00
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MN-56 LLD<2.64E-02 LLD<2.64E-02 846.76
NA-22 LLD<3.52E-02 LLD<3.52E-02 1274.55
NA-24 LLD<2.71E-02 LLD<2.71E-02 1368.60
NB-94 LLD<2.93E-02 LLD<2.93E-02 702.63
NB-95 LLD<2.36E-02 LLD<2.36E-02 765.78
NB-97 LLD<4.63E-02 LLD<4.63E-02 657.92
NP-238 LLD<1.09E-01 LLD<1.09E-01 984.45
NP-239 LLD<1.43E-01 LLD<1.43E-01 277.60
PA-233 LLD<6.07E-02 LLD<6.07E-02 311.98
PA-234M LLD<2.96E+00 LLD<2.96E+00 1001.03
PB-210 LLD<6.08E-01 LLD<6.08E-01 465.03
PB-212 LLD<4.85E-02 LLD<4.85E-02 239.00
PB-214 LLD<6.66E-02 LLD<6.66E-02 351.92
P0-210 LLD<2.43E+03 LLD<2.43E+03 804.00
P0-214 LLD<2.78E+02 LLD<2.78E+02 799.70
P0-216 LLD<1.21E+03 LLD<1.27E+03 804.90
PU-239 LLD<2.51E+02 LLD<2.SIE+02 129.30
PU-241 LLD<9.09E+03 LLD<9.09E+03 148.57
RA-224 LLD<5.50E-01 LLD<5.50E-01 240.99
RA-226 LLO<4.77E-01 LLD<4.77E-01 186.10
RB-88 LLD<1.98E-01 LLD<1.98E-01 1836.00
^5,89 LLD<1.44E-01 LLD<1.44E-01 1031.88
RN-220 LLD<2.35E+01 LLD<2.35E+01 549.73
RU-103 LLO<2.63E-02 LLO<2.63E-02 497.08
RURH106 LLD<5.53E-01 LLD<5.53E-01 621.80
S11-124 LLD<2.50E-02 LLD<2.50E-02 602.72
^8j125 LLD<2.71E-01 LLD<2.71E-01 176.33
SC-46 LLD<3.04E-02 LLD<3.04E-02 1120.45
&,E=75 LLD<3.41E-02 LLD<3.41E-02 264.66
SN-113 LLD<3.28E-02 LLD<3.28E-02 391.67
SIT-85 LLD<3.77E-02 LLD<3.77E-02 513.99

91 LLD<4.97E-02 LLD<4.97E-02 555.60
R-92 LLD<2.99E-02 LLD<2.99E-02 1383.94

Tk-182 LLD<9.06E-02 LLD<9.06E-02 1121.30
7C-99M LLD<1.94E-02 LLD<1.94E-02 140.51
1E-123M LLD<2.01E-02 LLD<2.01E-02 159.00
TE-125M LLD<5.19E+00 LLD<5.19E+00 109.27
1`f=132 LLD<2.28E-02 LLD<2.28E-02 228.16

228 LLD<1.90E+00 LLD<1.90E+00 84.37
TL- 208 LLD<2.89E-02 LLD<2.89E-02 583.14
U-235 LLD<3.28E-02 LLD<3.28E-02 185.71
U-237 LLD<8.54E-02 LLD<8.54E-02 208.00
W-187 LLD<7.53E-02 LLD<7.53E-02 685.74
XE-131M LLD<8.52E-01 LLD<8.52E-01 163.98
XE-133 LLD<6.62E-02 LLD<6.62E-02 81.00
XE-133M LLD<1.87E-01 LLD<1.87E-01 233.21
XE-135 LLD<2.24E-02 LLD<2.24E-02 249.79
XE-138 LLD<1.65E-01 LLD<1.65E-01 258.41
Y-88 LLD<1.88E-02 LLD<1.88E-02 1836.06
Y-91 LLD<1.28E+01 LLD<1.28E+01 1204.90
Y-91M LLD<3.76E-02 LLD<3.76E-02 555.60
ZN-65 LLD<1.12E-01 LLD<1.12E-01 1115.55
ZR-95 LLD<4.95E-02 LLD<4.95E-02 756.73
ZR-97 LLD<2.33E-02 LLD<2.33E-02 743.33

TOTAL O.OOE-01 +-O.00E-01 O.OOE-01 +-O.00E-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* *

* GAMMA SPECTRUM ANALYSIS *
* • *
************************************

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 22-MAY-90 12:37:16

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 2.0
DETECTOR NUMBER: 2 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY
.m
EPVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

LISURED ENERGY DIFFERENCES LISTED
M^LTIPLET ANALYSIS PERFORMED
(n
ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD2740
!(CVALYZED BY: AJ

SAMPLE DESCRIPTION: F82
qEOMETRY DESCRIPTION:
SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 1.0000E-01
S;TANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL000

COLLECT STARTED ON 9-JAN-90 AT 13:43:56

C&LECT LIVE TIME: 3000. SECONDS
REAL TIME: 3001. SECONDS
DEAD TIME: 0.03 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-MAR-89
EFFICIENCY CALIBRATION PERFORMED 21-OCT-88
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'22-S COUNTING ROOM 22-MAY-90 12:37:16

^AMPLE: F82
JATA COLLECTED ON 9-JAN-90 AT 13:43:56
)ECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUC LIDE ANALYSIS RE PORT

ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

LLD<1.84E+00 LLD<1.84E+00 911.07
LLD<6.85E-01 LLD<6.85E-01 433.94
LLD<4.03E+00 LLD<4.03E+00 657.76
LLD<4.65E+00 LLD<4.65E+00 59.54
LLD<1.28E+00 LLD<1.28E+00 74.67
LLD<4.97E-01 LLD<4.91E-01 1293.64
LLD<5.33E-01 LLD<5.33E-01 411.80
LLO<8.39E-01 LLD<8.39E-01 356.02
LLD<2.15E+00 LLD<2.15E+00 165.85
LLD<1.98E+00 LLD<1.98E+00 537.27
LLD<1.94E+00 LLD<1.94E+00 190.23
LLD<5.54E+00 LLD<5.54E+00 477.59
LLD<4.96E-01 LLD<4.96E-01 569.70
LLD<6.88E+00 LLD<6.88E+00 727.27
LLD<1.14E+00 LLD<1.14E+00 609.32
LLD<1.65E+01 LLD<1.65E+01 88.03
LLD<4.86E-01 LLD<4.86E-01 165.85
LLD<8.33E-01 LLD<8.33E-01 145.44
LLD<6.72E+00 LLD<6.72E+00 133.51
LLD<4.73E-01 LLD<4.73E-01 846.76
LLD<4.63E-01 LLD<4.63E-01 122.06
LLD<4.39E-01 LLD<4.39E-01 810.75
LLD<5.24E-01 LLD<5.24E-01 1332.50
LLD<4.60E+00 LLD<4.60E+00 320.09
LLD<4.55E-01 LLD<4.55E-01 795.84
LLD<4.24E-01 LLD<4.24E-01 818.51

6.64E+01 +-2.57E+00 6.64E+01 +-2.57E+00 661.65 0.10
LLD<1.11E+00 LLD<1.11E+00 1435.86
LLD<2.45E+00 LLO<2.45E+00 1408.01
LLD<1.42E+00 LLD<1.42E+00 1274.45
LLD<2.22E+00 LLD<2.22E+00 105.31
LLD<1.01E+00 LLD<1.01E+00 1099.25
LLD<6.20E-01 LLD<6.20E-01 482.20
LLD<5.12E-01 LLD<5.12E-01 279.20
LLD<5.95E-01 LLD<5.95E-01 364.48
LLD<2.11E+00 LLD<2.11E+00 667.69
LLD<5.80E-01 LLD<5.80E-01 529.69
LLD<7.04E-01 LLD<7.04E-01 847.03
LLD<1.71E+00 LLD<1.71E+00 1260.41
LLD<1.02E+01 LLD<1.02E+01 1460.75
LLD<1.47E+02 LLD<1.47E+02 513.99
LLD<5.47E-01 LLD<5.47E-01 151.17
LLD<1.27E+00 LLD<1.27E+00 402.58
LLD<2.22E+01 LLD<2.22E+01 220.90
LLD<6.64E-01 ' LLD<6.64E-01 1596.20
LLD<1.30E+00 LLD<1.30E+00 641.83
LLD<4.48E-01 LLO<4.48E-01 834.83
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222-S COUNTING ROOM 22-MAY-90 12:37:16

PEAK ANALYSIS

PK CENTROID
CHANNEL

1 1324.27
1B
2 2921.94
2B

ENERGY FWHM BACKGND
KEV KEV COUNTS

661.75 1.61 80.
661.85
1460.51 2.06 14.
1460.85

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.09'a

B - ENVIRONMENTAL BACKGROUND PEAK

NET AREA
COUNTS

3112.
36.
150.

156.

ERROR NUCLIDES
%

3.6 CS-137
13.9
18.1 K-40
3.8

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0012
Bfi%GROUND DESCRIPTION: BKG
BACKGROUND COLLECT STARTED ON 30-AUG-88 AT 16:46:00
BACKGROUND LIVE TIME: 60000. SECONDS

^

r;

h!^

'+I

^
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ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

".LL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

:ENTROID ENERGY NET AREA ERROR GAMMAS/SEC
:HANNEL KEV COUNTS Yo

2921.94 1460.51 150. 18.1 1.96E+01

^
^. .

cn

C'J

Z"-

,_.

ON

F0082
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* *
* GAMMA SPECTRUM ANALYSIS *
* *
************************************

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 22-MAY-90 12:41:22

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 3.0
DETECTOR NUMBER: 3 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0q.
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
EC)RROR QUOTATION: 1.96 SIGMA UNCERTAINTY

^NVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
JEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED
r'>
ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD3880
ANALYZED BY: AJ
.^
SAMPLE DESCRIPTION: F83
^EOMETRY DESCRIPTION:
SAMPLE SIZE: 1.0000E-03 LI / CONVERSION FACTOR: 1.0000E-01
STzANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL000

CO(.LECT STARTED ON 9-JAN-90 AT 17:32:47

G^61LECT LIVE TIME: 3000. SECONDS
REAL TIME: 3003. SECONDS
DEAD TIME: 0.10 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 17-OCT-89
EFFICIENCY CALIBRATION PERFORMED 31-JUL-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 22-MAY-90 12:41:22

SAMPLE: F83
DATA COLLECTED ON 9-JAN-90 AT 17:32:47
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUC LIDE ANALYSIS RE PORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AC-228 LLD<7.39E+00 LLD<7.39E+00 911.07
AG-108M LLD<1.37E+00 LLD<1.37E+00 433.94
AG-110M LLD<5.43E+00 LLD<5.43E+00 657.76
AM-241 LLD<2.60E+00 LLD<2.60E+00 59.54
AM-243 LLD<1.65E+00 LLD<1.65E+00 74.67
AR-41 LLD<2.15E+00 LLD<2.15E+00 1293.64
AU-198 LLD<1.34E+00 LLD<1.34E+00 411.80
BA-133 LLD<2.10E+00 LLD<2.10E+00 356.02
-BA-139 LLO<4.96E+00 LLD<4.96E+00 165.85
BA-140 LLD<5.45E+00 LLD<5.45E+00 537.27
M-141 LLD<5.02E+00 LLD<5.02E+00 190.23

f
7 LLD<1.22E+01 LLD<1.22E+01 477.59

-207 LLD<1.31E+00 LLD<1.31E+00 569.70
6-212 LLD<2.02E+01 LLD<2.02E+01 727.27
BI-214 LLD<4.1BE+00 LLD<4.18E+00 609.32
CD-109 LLD<2.62E+01 LLD<2.62E+01 88.03
CE-139 LLD<1.12E+00 LLD<1.12E+00 165.85
CE-141 LLD<1.97E+00 LLD<1.97E+00 145.44
^CEPR144 LLD<1.69E+01 LLD<1.69E+01 133.51
C0-56 LLD<1.37E+00 LLD<1.37E+00 846.76
;C9-57 LLD<1.07E+00 LLD<1.07E+00 122.06
CO-58 LLD<1.50E+00 LLD<1.50E+00 810.75
-C-0-60 LLD<1.62E+00 LLD<1.62E+00 1332.50
CR-51 LLD<1.07E+01 LLD<1.07E+01 320.09
'CS-134 LLD<1.68E+00 LLD<1.68E+00 795.84

f
136 LLD<1.37E+00 LLD<1.37E+00 818.51

-137 5.61E+01 +- 3.86E+00 5.61E+01 +-3.86E+00 661.65 -0.10
CS-138 LLD<2.87E+00 LLD<2.87E+00 1435.86
EU-152 LLD<6.30E+00 LLD<6.30E+00 1408.01
EU-154 LLD<4.31E+00 LLD<4.31E+00 1274.45
EU-155 LLD<4.33E+00 LLD<4.33E+00 105.31
FE-59 LLD<2.96E+00 LLD<2.96E+00 1099.25
HF-181 LLD<1.64E+00 LLD<1.64E+00 482.20
HG-203 LLD<1.36E+00 LLD<1.36E+00 279.20
I-131 LLD<1.51E+00 LLD<1.51E+00 364.48
I-132 LLD<1.76E+00 LLD<1.76E+00 667.69
I-133 LLD<1.46E+00 LLD<1.46E+00 529.69
I-134 LLD<2.05E+00 LLD<2.05E+00 847.03
I-135 LLD<6.77E+00 LLD<6.77E+00 1260.41
K-40 LLD<4.61E+01 LLD<4.61E+01 1460.75
KR-85 LLD<3.51E+02 LLD<3.51E+02 513.99
KR-85M LLD<1.45E+00 LLD<1.45E+00 151.17
KR-87 LLD<2.83E+00 LLD<2.83E+00 402.58
KR-89 LqCBc5.27E+01 LLD<5.27E+01 220.90
LA-140 LLD<1.32E+00 LLD<1.32E+00 1596.20
LA-142 LLD<3.27E+00 LLD<3.27E+00 641.83
MN-54 LLD<1.58E+00 LLD<1.58E+00 834.83
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MN-56 LLD<1.55E+00 LLD<1.55E+00 846.76
NA-22 LLD<1.56E+00 LLD<1.56E+00 1274.55
NA-24 LLD<1.43E+00 LLD<1.43E+00 1368.60
NB-94 LLD<1.35E+00 LLD<1.35E+00 702.63
NB-95 LLD<1.46E+00 LLD<1.46E+00 765.78
NB-97 LLD<6.59E+00 LLD<6.59E+00 657.92
NP-238 LLD<5.51E+00 LLD<5.51E+00 984.45
NP-239 LLD<7.82E+00 LLD<7.82E+00 277.60
PA-233 LLD<3.05E+00 LLD<3.05E+00 311.98
PA-234M LLD<2.84E+02 LLD<2.84E+02 1001.03
PB-210 LLD<3.58E+01 LLD<3.58E+01 465.03
PB-212 LLD<2.73E+00 LLD<2.73E+00 239.00
PB-214 LLD<4.16E+00 LLD<4.16E+00 351.92
P0-210 LLD<1.10E+05 LLD<1.10E+05 804.00
P0-214 LLD<1.39E+04 LLD<1.39E+04 799.70
P0-216 LLD<7.06E+04 LLD<7.06E+04 804.90
PU-239 LLD<1.49E+04 LLD<1.49E+04 129.30
PU-241 LLD<5.01E+05 LLD<5.01E+05 148.57
RA-224 LLD<3.02E+01 LLD<3.02E+01 240.99
RA-226 LLD<3.16E+01 LLD<3.16E+01 186.10
RB-88 LLD<1.35E+01 LLD<1.35E+01 1836.00
RB-89 LLD<6.80E+00 LLD<6.80E+00 1031.88
^*^-220 LLD<1.34E+03 LLD<1.34E+03 549.73
RU-103 LLD<1.51E+00 LLD<1.51E+00 497.08
RURH106 LLD<2.57E+01 LLD<2.57E+01 621.80
SB-124 LLD<1.22E+00 LLD<1.22E+00 602.72
M-125 LLD<1.40E+01 LLD<1.40E+01 176.33

46 LLD<2.39E+00 LLD<2.39E+00 1120.45
-75E LLD<1.83E+00 LLD<1.83E+00 264.66

$N-113 LLD<1.92E+00 LLD<1.92E+00 391.67
SR-85 LLD<1.54E+00 LLD<1.54E+00 513.99
SR-91 LLD<2.45E+00 LLD<2.45E+00 555.60
5R-92 LLD<2.48E+00 LLD<2.48E+00 1383.94
TA-182 LLD<5.76E+00 LLD<5.76E+00 1121.30
T^-99M LLD<1.11E+00 LLD<1.11E+00 140.51
7 -123M LLD<1.07E+00 LLD<1.07E+00 159.00
T-9-125M LLD<3.38E+02 LLD<3.38E+02 109.27
TE-132 LLD<1.25E+00 LLD<1.25E+00 228.16
fiH=228 LLD<7.35E+01 LLD<7.35E+01 84.37

208 LLD<1.92E+00 LLD<1.92E+00 583.14
-235 LLD<1.94E+00 LLD<1.94E+00 185.71

U-237 LLD<5.08E+00 LLD<5.08E+00 208.00
W-187 LLD<5.12E+00 LLD<5.12E+00 685.74
XE-131M LLD<4.80E+01 LLD<4.80E+01 163.98
XE-133 LLD<2.39E+00 LLD<2.39E+00 81.00
XE-133M LLD<1.15E+01 LLD<1.15E+01 233.21
XE-135 LLD<1.23E+00 LLD<1.23E+00 249.79
XE-138 LLD<9.04E+00 LLD<9.04E+00 258.41
Y-88 LLD<1.28E+00 LLD<1.28E+00 1836.06
Y-91 LLD<6.62E+02 LLD<6.62E+02 1204.90
Y-91M LLD<1.85E+00 LLD<1.85E+00 555.60
ZN-65 LLD<4.37E+00 LLD<4.37E+00 1115.55
ZR-95 LLD<2.51E+00 LLD<2.51E+00 756.73
ZR-97 LLD<1.29E+00 LLD<1.29E+00 743.33

TOTAL 5.61E+01 +-3.86E+00 5.61E+01 +-3.86E+00

EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 5.61E+01 (+-3.86E+00) UC/LI
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222-S COUNTING ROOM WESTINGHOUSE HANFORD 22-MAY-90 12:41:22

PEAK ANALYSIS

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS Yo

1 63.98 32.57 1.26 764. 300. 27.2 CE-144
2 704.06 352.24 1.16 246. 167. 30.9 PB-214
2B 351.90 109. 28.2
3 1166.20 583.14 • 1.53 95. 130. 28.0 EU-154,
3B 583.13 94. 24.1 TL-208
4 1218.31 609.18 1.49 114. 132. 29.8 BI-214,
4B 609.19 122. 21.0 RU-103
5 1323.09 661.55 1.60 108. 1310. 5.9 CS-137
5B 661.41 81. 28.8
6 1821.76 910.81 1.84 63. 80. 38.6
6B 910.98 84. 23.3
7 2920.80 1460.50 2.10 16. 574. 8.5 K-40
7B 1460.58 611. 5.5

QRROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%
t%
B - ENVIRONMENTAL BACKGROUND P EAK
^

r
BACKGROUND SUBTRACTION PERFORMED USING FILE BK0013
BACKGROUND DESC RIPTION: BKG
BACKGROUND COLL ECT STARTED ON 15-JAN-90 AT 11:00:00
BACKGROUND LIVE TIME: 7000. SECONDS
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% TECH. SPEC. = ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS qa

63.98 32.57 300. 27.2 1.45E+01

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

'^r704.06 352.24 167. 30.9 1.45E+01
1..1166.20 583.14 130. 28.0 1.69E+01
1218.31 609.18 132. 29.8 1.77E+01

tt1821.76 910.81 80. 38.6 1.48E+01
2920.80 1460.50 574. 8.5 1.57E+02
m
C..

.^

^

V'^t

cr%
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
* *

* G A M M A S P E C T R U M A N A L Y S I S *
* *
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 22-MAY-90 12:57:40

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

CJt
ENVIRONMENTAL BACKGROUND SUBTRACTED

I'LLD CALCULATION PERFORMED
,I^.EASURED ENERGY DIFFERENCES LISTED
`^MULTIPLET ANALYSIS PERFORMED

TNALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1000
(ANALYZED BY: AJ

SAMPLE DESCRIPTION: F84
EOMETRY DESCRIPTION:

SAMPLE SIZE: 1.0000E-03 LI
SgTANDARD SIZE: 1.0000E+00 EA
ANALYSIS LIBRARY FILE: ANL000

/ CONVERSION FACTOR: 1.0000E-01

COLLECT STARTED ON 9-JAN-90 AT 17:38:48

&LLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3003. SECONDS
DEAD TIME: 0.10 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89

F0084
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F0084
222-S COUNTING ROOM 22-MAY-90 12:57:40

PEAK ANAL YSIS

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 93.93 46.86 1.14 351. 105. 53.0
2C 1126.47 562.71 1.54 183. 186. 27.2 CS-134,

EU-152
3C 1138.56 568.75 1.54 210. 285. 23.1 CS-134,

BI-207
4 1209.44 604.18 1.49 221. 1797. 5.2 SB-124,

CS-134
5 1323.32 661.10 1.47 149. 6884. 2.4 CS-137
5B 661.82 35. 46.4
6C 1591.62 795.24 1.46 92. 1210. 7.1 CS-134
7C 1603.60 801.23 1.46 87. 134. 21.5 CS-134
8 2346.20 1172.65 1.87 56. 1128. 6.2 CO-60
9 2664.57 1331.96 1.86 13. 1060. 6.1 CO-60

10 2921.50 1460.56 1.63 5. 162. 16.0 K-40
""10B 1461.77 182. 11.2
r.

tERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

t-n
MULTIPLET ANALYSIS CONVERGED NORMALLY

B - ENVIRONMENTAL BACKGROUND PEAK

PBACKGROUND SUBTRACTION PERFORMED USING FILE BK0011
BACKGROUND DESCRIPTION: BK0011
MCKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS^.

t^*
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222-S COUNTING ROOM 22-MAY-90 12:57:40

SAMPLE: F84
DATA COLLECTED ON 9-JAN-90 AT 17:38:48
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)

MEASURED ERROR CORRECTED ERROR EXPECT DIFF

AC-228 LLD<2.06E+00 LLD<2.06E+00 911.07
AG-108M LLD<7.20E-01 LLD<7.20E-01 433.94
AG-110M LLD<3.92E+00 LLD<3.92E+00 657.76
AM-241 LLD<3.84E+00 LLD<3.84E+00 59.54
AM-243 LLD<1.05E+00 LLD<1.05E+00 74.67
AR-41 LLD<4.93E-01 LLD<4.93E-01 1293.64
AU-198 LLD<6.21E-01 LLD<6.21E-01 411.80
BA-133 LLD<9.63E-01 LLD<9.63E-01 356.02
BA-139 LLD<2.18E+00 LLD<2.18E+00 165.85
^A-140 LLD<2.14E+00 LLD<2.14E+00 537.27
BA-141 LLD<2.15E+00 LLD<2.15E+00 190.23
rBE-7 LLD<6.79E+00 LLD<6.79E+00 477.59
BI-207 LLD<5.86E-01 LLD<5.86E-01 569.70

E'$'I-212 LLD<7.22E+00 LLD<7.22E+00 727.27
^I-214 LLD<2.25E+00 LLD<2.25E+00 609.32
`Cb-109 LLD<1.50E+01 LLD<1.50E+01 88.03
CGE-139 LLD<4.94E-01 LLD<4.94E-01 165.85
tE-141 LLD<7.99E-01 LLD<7.99E-01 145.44
tCEPR144 LLD<6.74E+00 LLD<6.74E+00 133.51
C0-56 LLD<5.21E-01 LLD<5.21E-01 846.76
`CO-57 LLD<4.35E-01 LLD<4.35E-01 122.06
,C^-58 LLD<4.57E-01 LLD<4.57E-01 810.75
t0-60 2.52E+01 +-1.56E+00 2.52E+01 +-1.56E+00 1332.50 -0.54

1173.24 -0.59
CR-51 LLD<5.03E+00 LLD<5.03E+00 320.09
-C-S-134 2.18E+01 +-1.57E+00 2.18E+01 +-1.57E+00 795.84 -0.61

604.70 -0.52
"eCS-136 LLD<4.96E-01 LLD<4.96E-01 818.51
CS-137 1.06E+02 +-2.90E+00 1.06E+02 +-2.90E+00 661.65 -0.55
CS-138 LLD<6.89E-01 LLD<6.89E-01 1435.86
EU-152 LLD<1.18E+00 LLD<1.18E+00 1408.01
EU-154 LLD<9.67E-01 LLD<9.67E-01 1274.45
EU-155 LLD<1.78E+00 LLD<1.78E+00 105.31
FE-59 LLD<1.15E+00 LLD<1.15E+00 1099.25
HF-181 LLD<7.35E-01 LLD<7.35E-01 482.20
HG-203 LLD<6.16E-01 LLD<6.16E-01 279.20
I-131 LLD<7.08E-01 LLD<7.08E-01 364.48
1-132 LLD<6.05E-01 LLD<6.05E-01 667.69
I-133 LLD<6.64E-01 LLD<6.64E-01 529.69
I-134 LLD<7.39E-01 LLD<7.39E-01 847.03
I-135 LLD<1.39E+00 LLD<1.39E+00 1260.41
K-40 LLD<9.13E+00 LLD<9.13E+00 1460.75
KR-85 LLD<1.52E+02 LLD<1.52E+02 513.99
KR-85M LLD<4.99E-01 LLD<4.99E-01 151.17
KR-87 LLD<1.49E+00 LLD<1.49E+00 402.58
KR-89 LLD<2.49E+01 LLD<2.49E+01 220.90
LA-140 LLpS3.68E-01 LLD<3.68E-01 1596.20
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LA-142 LLD<1.38E+00 LLD<1.38E+00 641.83
MN-54 LLD<5.70E-01 LLD<5.70E-01 834.83
MN-56 LLD<5.87E-01 LLD<5.87E-01 846.76
NA-22 LLD<3.91E-01 LLD<3.91E-01 1274.55
NA-24 LLD<6.13E-01 LLD<6.13E-01 1368.60
NB-94 LLD<4.96E-01 LLD<4.96E-01 702.63
NB-95 LLD<5.02E-01 LLD<5.02E-01 765.78
NB-97 LLD<4.75E+00 LLD<4.75E+00 657.92
NP-238 LLD<2.24E+00 LLD<2.24E+00 984.45
NP-239 LLD<3.38E+00 LLD<3.38E+00 277.60
PA-233 LLD<1.48E+00 LLD<1.48E+00 311.98
PA-234M LLD<9.84E+01 LLD<9.84E+01 1001.03
PB-210 LLD<1.76E+01 LLD<1.76E+01 465.03
PB-212 LLD<1.13E+00 LLD<1.13E+00 239.00
PB-214 LLD<1.59E+00 LLD<1.59E+00 351.92
P0-210 LLD<5.80E+04 LLD<5.80E+04 804.00
P0-214 LLD<1.89E+04 LLD<1.89E+04 799.70
P0-216 LLD<4.45E+04 LLD<4.45E+04 804.90
PU-239 LLD<5.92E+03 LLD<5.92E+03 129.30
PU-241 LLD<2.02E+05 LLD<2.02E+05 148.57
RA-224 LLD<1.21E+01 LLD<1.21E+01 240.99
RA-226 LLD<1.13E+01 LLD<1.13E+01 186.10
MB-88 LLD<3.16E+00 LLD<3.16E+00 1836.00
RB-89 LLD<2.42E+00 LLD<2.42E+00 1031.88
PRN-220 LLD<4.89E+02 LLD<4.89E+02 549.73
AU-103 LLD<6.34E-01 LLD<6.34E-01 497.08
RURH106 LLD<1.04E+01 LLD<1.04E+01 621.80

c5B-124 LLD<6.53E-01 LLD<6.53E-01 ,602.72
SB-125 LLD<5.89E+00 LLD<5.89E+00 176.33
C^C-46 LLD<5.37E-01 LLD<5.37E-01 1120.45
AE-75 LLD<7.77E-01 LLD<7.77E-01 264.66
`SN-113 LLD<8:83E-01 LLD<8.83E-01 391.67
;-SR-85 LLD<6.69E-01 LLD<6.69E-01 513.99
SR-91 LLD<9.44E-01 LLD<9.44E-01 555.60

;4S.R-92 LLD<4.94E-01 LLD<4.94E-01 1383.94
TA-182 LLD<I.73E+00 LLD<1.73E+00 1121.30
FC-99M LLD<4.47E-01 LLD<4.47E-01 140.51
TE-123M LLD<4.48E-01 LLD<4.48E-01 159.00
7E-125M LLD<1.36E+02 LLD<1.36E+02 109.27
CIE-132 LLD<5.24E-01 LLD<5.24E-01 228.16
TH-228 LLD<4.75E+01 LLD<4.75E+01 84.37
TL-208 LLD<6.98E-01 LLD<6.98E-01 583.14
U-235 LLD<7.44E-01 LLD<7.44E-01 185.71
U-237 LLD<2.17E+00 LLD<2.17E+00 208.00
W-187 LLD<1.66E+00 LLD<1.66E+00 685.74
XE-131M LLD<2.OOE+01 LLD<2.OOE+01 163.98
XE-133 LLD<1.72E+00 LLD<1.72E+00 81.00
XE-133M LLD<4.69E+00 LLD<4.69E+00 233.21
XE-135 LLD<5.41E-01 LLD<5.41E-01 249.79
XE-138 LLD<4.03E+00 LLD<4.03E+00 258.41
Y-88 LLD<3.00E-01 LLD<3.OOE-01 1836.06
Y-91 LLD<1.52E+02 LLD<1.52E+02 1204.90
Y-91M LLD<7.14E-01 LLD<7.14E-01 555.60
ZN-65 LLD<1.31E+00 LLD<1.31E+00 1115.55
ZR-95 LLD<8.81E-01 LLD<8.81E-01 756.73
ZR-97 LLD<4.69E-01 LLD<4.69E-01 743.33

TOTAL
---------
1.53E+02

---------- -------------------
+-3.65E+00 1.53E+02 +-3.65E+00

STANDARD DEVIATION = 0.04

F0084
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EBAR = ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 2.33E-09 UC/LI
TOTAL MEASURED ACTIVITY = 1.53E+02 (+-3.65E+00) UC/LI
% TECH. SPEC. s ****** (+-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS Yo

93.93 • 46.86 105. 53.0 1.51E+01
1126.47 562.71 186. 27.2 7.94E+00
1138.56 568.75 285. 23.1 1.23E+01
1603.60 801.23 134. 21.5 7.67E+00

0%

CPEAKS ELIMINATED BY BACKGROUND SUBTRACTION
^
CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
cCHANNEL KEV COUNTS qo

(^2921.50 1460.56 162. 16.0 1.54E+01

:y

O+
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

* *

* GAMMA SPECTRUM ANALYSIS ** *
************************************

CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM WESTINGHOUSE HANFORD 22-MAY-90 12:58:18

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41
SPECTRUM SIZE: 4096 CHANNELS
ORDER OF SMOOTHING FUNCTION: 5
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%
IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV
E2ROR QUOTATION: 1.96 SIGMA UNCERTAINTY

'ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED
REASURED ENERGY DIFFERENCES LISTED
aLTIPLET ANALYSIS PERFORMED

tANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD4881
ANALYZED BY: AJ._^

,SAMPLE DESCRIPTION: F181
GEOMETRY DESCRIPTION:
;$ffLE SIZE: 1.0000E-03 LI
STANDARD SIZE: 1.0000E+00 EA
-ANALYSIS LIBRARY FILE: ANL000

/ CONVERSION FACTOR: 5.0000E-01

'COLLECT STARTED ON 9-JAN-90 AT 21:47:12

TOLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3031. SECONDS
DEAD TIME: 1.02 %

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 26-DEC-89
EFFICIENCY CALIBRATION PERFORMED 1-SEP-89
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222-S COUNTING ROOM WESTINGHOUSE HANFORD

PEAK ANALYSIS

22-MAY-90 12:58:18

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS qo

1 53.52 26.94 1.09 2647. 1374. 11.6
1B 27.06 123. 34.3
2 951.30 475.58 1.50 4649. 925. 22.0 CS-134
3C 1126.85 563.33 1.57 3190. 3491. 6.5 CS-134,

EU-152
4C 1138.98 569.39 1.57 3111. 6628. 4.7 CS-134,

BI-207
5 1209.75 604.77 1.55 3004. 41038. 1.0 CS-134
6 1323.62 661.70 1.66 2076. 63912. 0.8 CS-137
68 661.35 379. 12.7
7C 1591.87 795.82 1.72 1666. 29757. 1.5 CS-134
8C 1604.14 801.96 1.72 1599. 2941. 7.8 CS-134
9 2077.47 1038.67 1.87 1554. 402. 32.7 CS-134

..10C 2335.39 1167.68 2.06 968. 634. 19.9 CS-134
11C 2346.28 1173.13 2.06 950. 27131. 1.4 CO-60

-12 2664.80 1332.48 2.26 274. 24465. 1.3 CO-60
13 2729.85 1365.03 2.22 113. 815. 8.1 CS-134

C14 2801.21 1400.74 2.60 92. 374. 13.2 BI-214
5 2921.41 1460.88 2.44 62. 818. 7.6 K-40

"T5B 1460.80 854. 7.1
C.

ERROR QUOTATION AT 1.96 SIGMA
gEAK CONFIDENCE LEVEL AT 85.0Y.

C4- MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BhCKGROUND SUBTRACTION PERFORMED USING FILE BK0014
^ACKGROUND DESCRIPTION: BKG
^ACKGROUND COLLECT STARTED ON 8-SEP-89 AT 12:00:00
BACKGROUND LIVE TIME: 3000. SECONDS
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LA-142 LLD<1.83E-01 LLD<1.83E-01 641.83
MN-54 LLD<8.51E-02 LLD<8.51E-02 834.83
MN-56 LLD<1.01E-01 LLD<1.01E-01 846.76
NA-22 LLD<5.34E-02 LLD<5.34E-02 1274.55
NA-24 LLD<7.43E-02 LLD<7.43E-02 1368.60
NB-94 LLD<6.84E-02 LLD<6.84E-02 702.63
NB-95 LLD<8.00E-02 LLD<8.OOE-02 765.78
NB-97 LLD<5.74E-01 LLD<5.74E-01 657.92
NP-238 LLD<3.59E-01 LLD<3.59E-01 984.45
NP-239 LLD<3.79E-01 LLD<3.79E-01 277.60
PA-233 LLD<1.60E-01 LLD<1.60E-01 311.98
PA-234M LLD<1.81E+01 LLD<1.81E+01 1001.03
PB-210 LLD<1.97E+00 LLD<1.97E+00 465.03
P8-212 LLD<1.27E-01 LLD<1.27E-01 239.00
PB-214 LLD<1.76E-01 LLD<1.76E-01 351.92
P0-210 LLD<7.22E+03 LLD<7.22E+03 804.00
P0-214 LLD<3.73E+03 LLD<3.73E+03 799.70
P0-216 LLD<6.39E+03 LLD<6.39E+03 804.90
PU-239 LLD<5.10E+02 LLD<5.10E+02 129.30
PU-241 LLD<1.82E+04 LLD<1.82E+04 148.57
RA-224 LLD<1.29E+00 LLD<1.29E+00 240.99
CIUI-226 LLD<1.29E+00 LLD<1.29E+00 186.10
RB-88 LLD<3.41E-01 LLD<3.41E-01 1836.00
'tB-89 LLD<4.32E-01 LLD<4.32E-01 1031.88
RN-220 LLD<6.96E+01 LLD<6.96E+01 549.73g
RU-103 LLD<8.38E-02 LLD<8.38E-02 497.08
cq1RH106 LLD<1.46E+00 LLD<1.46E+00 621.80
513-124 LLD<1.92E-01 LLD<1.92E-01 602.72
r$B-125 LLD<5.59E-01 LLD<5.59E-01 176.33
^C-46 LLD<1.12E-01 LLD<1.12E-01 1120.45
'SE-75 LLD<8.99E-02 LLD<8.99E-02 264.66
rSN-113 LLO<1.10E-01 LLD<1.10E-01 391.67
SR-85 LLD<7.40E-02 LLD<7.40E-02 513.99

Rqt-91 LLD<1.40E^01 LLD<1.40E-01 555.60
SR-92 LLD<4.77E-02 LLD<4.77E-02 1383.94

-+A-182 LLD<3.OOE-01 LLD<3.00E-01 1121.30
TC-99M LLD<3.90E-02 LLD<3.90E-02 140.51
1t-123M LLD<4.36E-02 LLD<4.36E-02 159.00
C:^E-125M LLD<1.21E+01 LLD<1.21E+01 109.27
TE-132 LLD<5.78E-02 LLD<5.78E-02 228.16
TH-228 LLD<3.95E+00 LLD<3.95E+00 84.37
TL-208 LLD<1.OOE-01 LLD<1.00E-01 583.14
U-235 LLD<7.18E-02 LLD<7.18E-02 185.71
U-237 LLD<2.32E-01 LLD<2.32E-01 208.00
W-187 LLD<2.39E-01 LLD<2.39E-01 685.74
XE-131M LLD<1.98E+00 LLD<1.98E+00 163.98
XE-133 LLD<1.45E-01 LLD<1.45E-01 81.00
XE-133M LLD<4.62E-01 LLD<4.62E-01 233.21
XE-135 LLD<5.41E-02 LLD<5.41E-02 249.79
XE-138 LLD<4.54E-01 LLD<4.54E-01 258.41
Y-88 LLD<3.21E-02 LLD<3.21E-02 1836.06
Y-91 LLD<2.36E+01 LLD<2.36E+01 1204.90
Y-91M LLD<1.06E-01 LLD<1.06E-01 555.60
ZN-65 LLD<2.27E-01 LLD<2.27E-01 1115.55
7.R-95 LLD<1.37E-01 LLD<1.37E-01 756.73
ZR-97 LLD<7.73E-02 LLD<7.73E-02 743.33

TOTAL 7.96E+01 +-6.23E-01 7.96E+01 +-6.23E-01

7•1 STANDARD DEVIATION = 0.07
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EBAR - ***** MEV/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY - 1.45E-09 UC/LI
TOTAL MEASURED ACTIVITY - 7.96E+01 ( +-6.23E-01) UC/LI
% TECH. SPEC. - **w*** +-****)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0q.

PEAKS NOT USED IN ANALYSIS

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS Y.

53.52 26.94 1251. 13.2 1.32E+03
951.30 475.58 925. 22.0 6.21E+00
1126.85 563.33 3491. 6.5 2.73E+01

^ 138.98
^

569.39 6628. 4.7 5.24E+01
604.14 801.96 2941. 7.8 3.19E+01

v2077.47 1038.67 402. 32.7 5.52E+00
2335.39 1167.68 634. 19.9 9.66E+00

q729.85 1365.03 815. 8.1 1.42E+01
C3801.21 1400.74 374. 13.2 6.66E+00

C"
PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ENERGY NET AREA ERROR GAMMAS/SEC
bHANNEL KEV COUNTS 7.

:'1921.41 1460.88 818. 7.6 1.51E+01

0^
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Analytical Batch

CT%

C)

R.^

^.

^

G

Lab Segment Serial No.: F0077

Instrument WA77344

Procedure / Rev LA-925-106/A-2

Technologist 6B598/R. D. Hale

Date 12/27/89

Temperature 23 C

StartingTime 09:00

Ending Time 11:00

Chemist S. A. Catlow

Description Lab. Id.

1 Initial Check Standard F0081

2 Blank F0192

3 Sample 89-044 F0082

4 Duplicate 89-044 F0083

5 Sample 89-049 F0178

6 Duplicate 89-049 F0179

7 Spike 89-049 F0180

8 Ending Check Standard F0181

10

11

Customer ID.: 89-044

Uranium Analysis

Fusion Dissolution

G%

0

0

w

P4

73
N0

^

Lab. Id. I

12

13

14

15

16

17

18

20

21

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Standard 58B38/.17 uL 5.7 mL

Spike 54B38/.16 uL Sample/.80 uL 6.2 mL

Prepar H. S. Rich Date: 05/16/90
irj^a rc PontedName

Verified by: C. M. Seidel Date: 05/16/90
S' alure PrintcdName

-?--^"/OApproved bY /' L. H. Taylor Date: ^T^^
-------- -Sign.mvc VjA C ) 'Pjf^)s klinlal Nxmo
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WATER DIGESTION TEST ANALYSIS
^
^-^
4^d

r

s^

0%
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91! 2`'>a11{I 9'3 6

J
Ln

Single Shell Tank Project Water Digestion
Laboratory Results of Solids

Units are Sample Wet Weight

Tank 241-U-110

Core 6

Segment 3

Customer ID: 89-044 Lab oratory Segment Serial No.: F0077

Check Blank Sample Sample Spike of Check
Standard Duplicate Sample Standard

Laboratory ID: F0086 F0098 F0087 F0088 F0089 F0186

Water Digestion 8.90 g/L 8.91 g/L 13.2 g/L

Ion Chromatograph
Fluoride 94.20% <.1 ppm 2.91E+03 ug/g 3.40E+03 ug/g 117.10% 92.80%

Chloride 104.60% <.1 ppm <1.13E+03 ug/g <1.13E+03 ug/g 113.00% 92.60%

Nitrate 104.80% <1.0 ppm 5.35E+04 ug/g 5.10E+04 ug/g 104.70% 102.40%

Phosphate 97.40% <1.0 ppm 2.17E+04 ug/g 2.59E+04 ug/g 117.90% 95.80%

Sulfate 97.20% <1.0 ppm <1.13E+04 ug/g <1.13E+04 ug/g 109.90% 94.20%

Laboratory ID: F0086 F0098 F0087 F0088 F0089 F0090

Total Organic Carbon/ 100.72% 6.37E-01 ug/min 1.08E+04 ug/g 9.23E+03 ug/g 81.70% 103.27%
Carbonate



9 i ! 2" 'i IO917

^

Single Shell Tank Project

Tank 241-U-110

Core 6

Segment 3

Customer ID: 89-044

Laboratory ID:

Water Digestion

Ion Chromatograph

Fluoride

Chloride

Nitrate

Phosphate

Sulfate

Check
Standard
F0086

Water Digestion
Sample Results on Laboratory Digestion

Laboratory Segment Serial No.: F0077

Blank Sample Sample Spike of Check
Duplicate Sample Standard

F0098 F0087 F0088 F0089 F0186

8.90 g/L 8.91 g/L 13.2 g/L

94.20% <.1 ppm 25.9 ppm 30.3 ppm 117.10% 92.80%

104.60% <.1 ppm <10.1 ppm <10.1 ppm 113.00% 92.60%

104.80% 0.29 ppm 476 ppm 454 ppm 104.70% 102.40%

97.40% <1 ppm 193 ppm 231 ppm 117.90% 95.80%

97.20% <1 ppm <101 ppm <101 ppm 109.90% 94.20%

Laboratory ID: F0086

Total Organic Carbon/ 100.72%
Carbonate

F0098 F0087 F0088 F0089 F0090

6.37E-01 ug/min 9.62E-02 g/L 8.22E-02 g/L 81.70% 103.27%



Analytical Batch

Ci

C4*

M

^

^..

0%

i

77

Lab Segment Serial No.: F0077

Instrument N/A

Procedure / Rev tA-504-101/A-2

Technologist 6B107/N. E. Wright

Date 12-28-90

Temperature 24 C

Starting Time 14:00 12-27-90

Ending Time 10:28 12-18-90

Chemist H. S. Rich

Description Lab. Id.

1 Blank F0098

2 Sample 89-044 F0087

3 Duplicate 89-044 F0088

4 Sp ike F0089

5

6

7

8

10

11

Customer ID.: 89-044

Water Digestion
Note: Sample is not spiked prior to

digestion. This procedure provides a sample

to be spiked later with the appropriate

elements.

Lab. Id.

12

13

14

15

16

17

18

Primary Book Second Book Third Book Final Volume

Standard T e
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

N/A

EEE I

Verified

Approved

H. S. Rich
Priwtd Nanie

C. M. Seidel
Ptinted N,,me

L.H. Taylor
APioiS Hiiniet Nmnc

Date: 05-16-90

Date: 05-16-90

Date: C^^ ^f0
-- -L-----



Analytical Batch

t7^

^^.

C"T

^..

s'^^

ON

P

0

78 °

Lab Segment Serial No.: F0077

Instrument WB24721

Procedure / Rev LA-533-105/A-3

Technologist N. Wright/6B107

Date 1-3-90

Temperature 26 C

StartingTime 10:00

Ending Time 15:00

Chemist H. S. Rich

Description Lab. Id.

1 Initial Check Standard F0086

2 Blank 89-044 F0098

3 Sample 89-044 F0087

4 Duplicate 89-044 F0088

5 S p ike 89-044 F0089

6 Check Standard F0090

7 Reagent Blank 89-049 F0194

8 Sample 89-049 F0183

Duplicate 89-049 F0184

10 Spike 89-049 F0185

11 Ending Check Standard F0186

Customer ID.: 89-044

Ion Chromatograph Analysis
Water Digestion

12

13

14

16

17

18

19

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Standard 6C11 HF/100 uL 10.1 mL

Spike 35C9-61/300 Sample/10 uL 5.31 mL

Verified

Approved by:

H. S. Rich
- Primid Name

C.M. Seidel
19inlal Nxinc

L.H. Taylor
Y>^ Q^)S 5 19im.¢I Naine

Date: 05-22-90

Date: 05-22-90

Datc:
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Cr.

C>

C-

.r+

^.`

^

0%

79

h
vi

Single Shell Tank

Calibration Record

Phase
I-A

Analyte: Ion Chromatogra p h

Procedure LA 533-105 Revislon: A-3

Instrument: Di onex 4000 Property Number: WB24721

Technologist: Wrig ht Payroll Number: 6BI0 7

Date: 01-02-90

Calibration Standard ID: Book number 35C9-61 issued 12-08-89

Analyte Concent'ration: F=49.6 • C1=61.0 • N03=500.5; P04=500 .6 • 504=500 5 i n m

Type of Calibration: Quadratic least s q uares

Dilution Concentration

Instrument Reading

Units =

1

2

3

4 See Attached Calibration Sheets.

s

6
7
D

9

10

Comments:

Prcpar d by: H S ^ ^ ch Date: c-nR-gn
y urr 1'iu4iJ Namr

Verified by: C.M. Seidel Date: 5-08-90
ti' n^imc PrinirJNunir

Approved by: C)C
^

ieuk 4'or L.H. Taylor Date: C!- 7-4'd
51;nalurr ^ 7 , 1 . D,SS Rim.JNamr -



DIONEX METHOD PARriETERS - GROUT0I.MET

Detector Parameters

Number of Detectors ........................................
Detector 1 Type ............................................ CDM-1

Report Options

Run Time (minutes) ...... ............................ 10.00

Detector 1 real time plot scale ............................ 20.00

Print Report ............................................... Yes

Print Replot ... ..... . ........................... Yes

Autoscale Replot to Highest Peak ........................... Yes

Print Retention Times on Chromatogram ...................... Yes

List Peaks Not Found in this run ........................... No

Report Unknowns found in run ............................... Yes

Record Raw Data ....... ........... ................. Yes

Raw Data File Name: c:\dx\data\89120102.d09

.^.

Record Result Data ......................................... No

►

C. Integration Parameters
Sampling Rate (seconds) ...... .... ................ 0.20

Cn Peak Threshold (mV or uS/data pt interval) ................. 0.400

Starting Peak Width (seconds) .............................. 10.0
(7 Peak Area Reject ........................................... 1000

s.fi

Ca Integration Timed Events

Time Description
--------------------------------------------------- ----

Calibration Parameters

C,r External or Internal Calibration ........................... External
Calibrate by Area or Height ................................ Height
Replace Or Average Calibrations ............................ Replace
Number Of Levels for Calibration ........................... 6
Calibration fit type ......... .......................... Quadratic
Response Factor for unknown peaks .......................... 0.0
Default Injection Volume ................................... 1.0

Default Dilution Factor ................................. 1.0
Area Reject for Reference Peaks .... .. ......... ... .......... 1000

Percent Retention Time Window for Reference Peaks .......... 5.0
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IC Control File: C:\WINDOWS\AI400\METHOD\GROUT0I.TE

C^'

<:'?

C

C%

Step
------

Time
-------

Description
---------- --

Init
---- -------------------------

CDM AutoOffset Off
Init CDM Recorder Mark OFF
Init CDM Temp. Comp. = 1.7 / Deg C
Init CDM Recorder Range = 1.000 uS
Init CDM Cell ON
Init CMA Heater = 25 Deg. C
Init Valve A ON
Init Valve B ON
Init Inject Valve OFF
In1t CIM Relay 1 OFF
Init CIM Relay 2 OFF
Init CIM AC 1 OFF
Init CIM AC 2 OFF
Init GPM Start
Init GPM Hold Gradient Clock
Init GPM Reset ON

1 0.0 CDM AutoOffset ON
1 0.0 GPM Reset OFF
2 0.1 Inject Valve ON
2 0.1 GPM Run Gradient Clock
3 3.0 Inject Valve OFF
4 3.5 CIM Relay 1 ON
5 4.0 CIM Relay 1 OFF

GpmFile: C:\WINDOWS\AI400\METHOD\GROUT0I.GPM
Lo Pressure Limit = 200
Hi Pressure Limit = 2000
Eluant 1 - DI WATER
Eluant 2 - BICARBONATE
Eluant 3 - CARBONATE
Eluant 4 -

Time Flow %1 %2 %3 %4 Comment
---------------------------------------------------------------

0.0 2.0 84 8 8 0
15.8 2.0 84 8 8 0
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Cr?

C*..f.

G7r

0%

Component # 1 FLUORIDE Retention Time 0.98
Reference Peak FLUORIDE Window Size 5.00%

Least Squares Slope = 2.85664E-004
Least Squares Intercept = 4.60391E-002
Ka = -7.01211E-010

Level Amount Area Height
---------------------------------------------------
1 1.00000E-001 1236 247
2 2.49000E-001 3682 744

3 4.96000E-001 7741 1533

4 9.82000E-001 16531 3180

5 1.92700E+000 37370 6795

6 3.71100E+000 81106 13242

Component # 2 CHLORIDE Retention Time 1.62

Reference Peak FLUORIDE Window Size 7.00%

Least Squares Slope = 5.69042E-004

Least Squares Intercept = -2.52994E-002
Ka = -1.42372E-008

Level Amount Area Height
---------------------------------------------------
1 1.20000E-001 1170 210
2 2.99000E-001 3427 592
3 5.95000E-001 6474 1222
4 1.17900E+000 13307 2165
5 2.31200E+000 27960 4657
6 4.45200E+000 58342 10771

Component # 3 NITRITE Retention Time 2.00

Reference Peak FLUORIDE Window Size 7.00%
Least Squares Slope = 8.19167E-004

Least Squares Intercept = 3.87713E-001
Ka = 4.24548E-009

Level Amount Area

1 1.00000E+000 6728
2 2.49250E+000 17398
3 4.96040E+000 36144
4 9.82350E+000 72479
5 1.92690E+001 156757
6 3.71110E+001 299406

Height

955

2609

5455

10242
21248

37444

Component # 4 NITRATE Retention Time 4.03
Reference Peak FLUORIDE Window Size 10.00%
Least Squares Slope = 1.69781E-003
Least Squares Intercept = -3.38014E-003
Ka = 1.19273E-008

Level Amount

1 9.99000E-001
2 2.49000E+000
3 4.95500E+000
4 9.81400E+000
5 1.92500E+001
6 3.70740E+001

Area Height

6114 614
15873 1479
31781 2811
66164 5536

137582 10594
285670 19231
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Component # 5 PHOSPHATE Retention Time 5.35
Reference Peak FLUORIDE Window Size 7.00%
Least Squares Slope = 4.52311E-003
Least Squares Intercept = 2.58616E-001
Ka = -6.53030E-008

Level Amount
--------------------

Area Height

1 9.99000E-001
-------------

2494
---------------

179
2 2.49000E+000 7725 511
3 4.95500E+000 16061 1043
4 9.81400E+000 33837 2134
5 1.92500E+001 71926 4526
6 3.70740E+001 156060 9414

Component # 6 SULFATE Retention Time 7.10
Reference Peak FLUORIDE Window Size 10.00%
Least Squares Slope = 1.96810E-003
Least Squares Intercept = 2.30818E-001
Ka = -1.00806E-008

Level Amount Area Height
-------------------- ------------- ---------------

4• 1 9.99000E-001 7667 464
2 2.49000E+000 19957 1147
3 4.95500E+000 41209 2360
4 9.81400E+000 86948 4959

^ 5 1.92500E+001 178459 10251
f.. 6 3.70740E+001 375814 20962

;n Component It 7 Oxalate Retention Time 9.77
Reference Peak FLUORIDE Window Size 10.00%
Least Squares Slope = 0.00000E+000
Least Squares Intercept = 0.00000E+000
Ka = O.OOOO0E+000

Level Amount
------------------

Area Height
--

1 0.00000E+000
--------------

0
--------------

0
0° 2 0.00000E+000 0 0

3 0.00000E+000 0 0
4 O.o0000E+000 0 0
5 0.00000E+000 0 0
6 0.00000E+000 98993 5848
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12500

10000

7500

5000

2500

0.08 I
n_Fn

i i i
0 2.50 3.00 3.50 4.

Concentration(ug/ml)

10000

7500

Ln 5000

1.^
2500

^q+

CD 0.08.

C7

" 40000

f- 35000

^ 30000

25000

20000

15000
^

10000

5000

0.08.

.00 1.50 2.00 2.50 3.00 3.50 4.00 4.

Concentration(ug/ml)

Concentration(ug/ml)

20000

17500

15000

12500

10000

7500

5000

2500

0.08.00 5.00 10.'00 15.w00 20.00 25.00 30.00 35.00 40.00

Component: FLUOR
Fit Type: Quadr
Conc = ( -7.012105e-
2.856637e-004 * Res

Standardization:
Calibration: Heigh

Component: CHLOR
Fit Type: Quadr
Conc = ( -1.423720e-
5.690421e-004 * Res

Standardization:
Calibration: Heigh

Component: NITRI

Fit Type: Quadr
Conc = ( 4.245484e-0
8.191672e-004 * Res

Standardization:

Calibration: Heigh

^

Component: NITRA
Fit Type: Quadr
Conc = ( 1.192733e-0

( 1.697806e-003 * Res
Standardization:
Calibration: Heigh

84 Concentration(ug/ml)



10000

7500

5000

2500

0.00.

22500

20000

17500

15000

12500

10000

7500

c . 5000

^ 2500

0.08

c.

R^

^

Concentration(ug/ml)

00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.0
Concentration(ug/ml)

85

Component: PHOSP
Fit Type: Quadr
Conc = ( -6.530302e-

( 4.523107e-003 * Res
Standardization:
Calibration: Heigh

0

Component: SULFA
Fit Type: Quadr
Conc = ( -1.00B01;9e-

( 1.968097e-003 * Res
Standardization:
Calibration: Heigh

0



DATA REPROCESSED ON Tue Jun 05 18:26:12 1990

Sample Name: AUTOCALIR Date: Tue Jan 02 10:21:45 1990

Data File : A:\90010200.D03
Method : c:\windows\ai400\method\GROUTOl.met
ACI Address: 1 System : 1 Inject#: 3 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes Number of Data Points = 2820

Area reject = 1000 One Data Point per 0.2 seconds

Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA

NUM TIME NAME ug/ml AREA
-----°-

HEIGHT
---------

BL
----

PEAK
-----

RET TIME
--------------

1
--------------------
1.00 FLUORIDE

-----------------
1.000e-001

--
1.236e+003 247 1 0 0.00%

2 3.68 NITRATE 9.990e-001 6.114e+003 614 1 0 0.00%

3 5.52 PHOSPHATE 9.990e-001 2.494e+003 179 1 0 0.00%

4 6.65 SULFATE 9.990e-001 7.667e+003 464 1 0 0.00%

P°.
File: A:\90010200.D03 Sample: AUTOCALIR

R7*

0.810

0.710

{ 0.610

^
0.510

" 0.410
uS

A+

0.310

0.210

0.110

0.010

-0 090.

0.00
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DATA REPROCESSED ON Tue Jun 05 18:10:27 1990

Sample Name: AUTOCAL2R Date: Tue Jan 02 10:31:54 1990
Data File : A:\90010200.D04
Method : c:\windows\ai400\method\GROUTOl.met

-
ACI Address: 1 System : 1 inject#: 4
--------------------------------------------------

Det
---------

ector: CDM
--------------- --------------------------------------------------------------

*********************** EXTERNAL STANDARD REPORT **********
----------------
******************

Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT

-
BL PEAK RET TIME

----------------------------------------------------
1 0.98 FLUORIDE 2.490e-001 3.682e+003

--------
744

---------
1 0

---------
0.00%

2 1.55 CHLORIDE 2.990e-001 3.427e+003 592 1 0 0.00o
3 3.65 NITRATE 2.490e+000 1.587e+004 1479 1 0 0.0006
4 5.53 PHOSPHATE 2.490e+000 7.725e+003 511 1 0 0.00%

^5 6.67 SULFATE 2.490e+000 1.996e+004 1147 1 0 0.00%

File: A:\90010200.D04 Sample: AUTOCAL2R

C^+

1.800

NITRATE

S` 1.550
^. .

q; 1.300

^ 1.050

C` uS
0.800

0.550

0.300

0.050

-0.200

0.00
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DATA REPROCESSED ON Tue Jun 05 18:09:08 1990

----------------------------------------------------
Sample Name: AUTOCAL3R Date:

-------------------------
Tue Jan 02 10:42:02 1990

Data File : A:\90010200.D05
Method : c:\windows\ai400\method\GROUTOl.met
ACI Address: 1 System : 1 Inject#: 5 Detector: CDM

----------------------------------------------------
*********************** EXTERNAL STANDARD REPORT *

------------------------
***************************

Stop time = 9.40 Minutes Number of Data Points = 2820
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA

-
HEIGHT BL PEAK

----------------
RET TIME

-------------------------------------------------------------
1 0.98 FLUORIDE 4.960e-001 7.741e+003

--
1533 1 0 0.00%

2 1.57 CHLORIDE 5.950e-001 6.474e+003 1222 1 0 0.00%
3 3.62 NITRATE 4.955e+000 3.178e+004 2811 1 0 0.00%
4 5.53 PHOSPHATE 4.955e+000 1.606e+004 1043 1 0 0.00%

,r^^,5 6.68 SULFATE 4.955e+000 4.121e+004 2360 1 0 0.00%

File: A:\90010200.D05 Sample: AUTOCAL3R

4.050

3.550

r_ NITRATE
3.050

:Y
SULFATE

-° 2.550

okiS
2.050 FLUORIDE

J
1.550

HLORIDE
PHOSPHATE

1.050

0.550

0.050
MIMI:

-0 450.

0.00 2.00 4.00 6.00 8.00

$$



DATA REPROCESSED ON Tue Jun 05 18:06:54 1990

Sample Name: AUTOCAL4R Date: Tue Jan 02 10:52:10 1990
Data File : A:\90010200.D06
Method : c:\windows\ai400\method\GROUTOl.met

-
ACI Address: 1 System : 1 Inject#: 6

---------------------------------------------------
Detector: CDM

------------------------ -----------------------------------------------------
*********************** EXTERNAL STANDARD REPORT *

-------------------------
***************************

Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA

------ - --- -- -- --- --- - - --- --- --
HEIGHT BL PEAK

--- -- -- -
RET TIME

----- - - - ---- --- -- -- -- -- -- -
1 0.98 FLUORIDE 9.820e-001 1.653e+004

--- --- ----
3180 1 0

-- --
0.00%

2 1.55 CHLORIDE 1.179e+000 1.331e+004 2165 1 0 0.00%
3 3.57 NITRATE 9.814e+000 6.616e+004 5536 1 0 0.00%
4 5.50 PHOSPHATE 9.814e+000 3.384e+004 2134 1 0 0.00%

C=5 6.67 SULFATE 9.814e+000 8.695e+004 4959 1 0 0.00%

File: A:\90010200.D06 Sample: AUTOCAL4R

^

C:0
8.100

C'

7.100

NITRATE
^ 6.100

SULFATE

^ 5.100

^S 4.100 FLUORIDE

3.100

2.100

1.100 "MI

0.100

-0.900

0.00 2.00 4.00 6.00 8.00

^'`..
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DATA REPROCESSED ON Tue Jun 05 18:04:22 1990

----------------------------------------------------
SamplE>,pName: AUTOCAL5R Date:

----------------------
Tue Jan 02 11:02:18 1990

Data File : A:\90010200.D07
Method : c:\windows\ai400\method\GROUTOl.met

ACI Address: 1 System : 1 Inject#: 7 Detector: CDM

----------- -----------------------------------------------------
*********************** EXTERNAL STANDARD REPORT *

--------
***************************

Stop time = 9.40 Minutes Number of Data Points = 2820
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA

NUM TIME NAME ug/ml AREA
-

HEIGHT BL PEAK
------------------

RET TIME
------------------------------------------------------------

1 0.98 FLUORIDE 1.927e+000 3.737e+004 6795 1 0 0.00%
2 1.55 CHLORIDE 2.312e+000 2.796e+004 4657 1 0 0.00%

3 3.50 NITRATE 1.925e+001 1.376e+005 10594 1 0 0.00%

4 5.47 PHOSPHATE 1.925e+001 7.193e+004 4526 1 0 0.00%
5 6.63 SULFATE 1.925e+001 1.785e+005 10251 1 0 0.00%

File: A:\90010200.D07 Sample: AUTOCAL5R

Gfe

18.000

C,

qr 15.500

L'
^ 13.000

10.500

^uS
8.000

5.500

3.000

0.500

-2.000

0.00

90

2.00 4.00 6.00 8.00



DATA REPROCESSED ON Tue Jun 05 18:30:16 1990

Sample Name: AUTOCAL6R Date: Tue Jan 02 11:12:31 1990
Data File : A:\90010200.D08
Method : c:\windows\ai400\method\GROUTOl.met
ACI Address: 1 System : 1 Inject#: 8 Detector: CDM

*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
Amount Inj ected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM
-°--

TIME
-----

NAME
-------------°-

ug/ml
--- --

AREA HEIGHT BL PEAK RET TIME

1 0.98 FLUORIDE
- ---------
3.711e+000

°---------
8.111e+004

---------
13242

----
2

-----
0

---------
0.00%

2 1.57 CHLORIDE 4.452e+000 5.834e+004 10771 2 0 0.00%
3 3.43 NITRATE 3.707e+001 2.857e+005 19231 1 0 0.00%
4 5.38 PHOSPHATE 3.707e+001 1.561e+005 9414 2 0 0.00%

C,e5 6.55 SULFATE 3.707e+001 3.758e+005 20962 2 0 0.00%

File: A:\90010200.D08 Sample: AUTOCAL6R

^

C> 40.500

C,"

.», 35.500

30.500
.^d

-- 25.500

0% uS20. 500

15.500

10.500

5.500

0.500

-4.500

0.00

91

1.U0 4.00 6.00 8.00



DIONEX SCHEDULE - A:\90010300.SCH

Inj# Sample Name
-

Method Name
---------------------

1
------------------------
SETUP ...\GROUT01

2 BLANK ...\GROUT01
3 LMCS/6C11HF ...\GROUTO1
4 6067 ...\GROUT01
5 6068 ...\GROUTOI
6 LMCS/6C11HF ...\GROUTOI
7 LMCS/73C11F ...\GROUTO1

8 98B ...\GROUT01
9 87 ...\GROUTOI
10 88D ...\GROUT01
11 89S ...\GROUT01

12 LMCS/6C11HF ...\GROUT01
13 LMCS/73C11F ...\GROUTO1
14 194B ...\GROUTO1

15 183 ...\GROUT01

16 184D ...\GROUTO1

17 185S ...\GROUTOI
18 LMCS/6C11HF ...\GROUT01

M19 LMCS/73C11F ...\GROUT01

C^

^

C'

^

Data File Vol

...\900103001

...\900103001

...\900103001

...\900103001

...\900103001

...\900103001

...\900103001

...\900103001

...\900103001

...\900103001

...\900103001

...\900103001

...\900103001

...\900103001

...\900103001

...\900103001

...\900103001

...\900103001

...\900103001

Dil. Int.Std.

1 0

1 0

101 0

101 0
101 0

101 0
101 0

1 0

101 0
101 0
101 0

101 0

101 0

1 0
101 0
101 0

101 0

101 0

101 0

92



DATA REPROCESSED ON Fri May 11 08:08:33 1990

-----------------------------------------------------------------
Sample Name: SETUP Date: Wed Jan 03 10:34:40 1990

Data File : A:\90010300.D01
Method : c:\windows\ai400\method\GROUTOl.met
ACI Address: 1 System : 1 Inject#: 1 Detector: CDM

------------------------------- ------------ ----------------- ------------
****x**************t*** EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes Number of Data Points = 2821

Area reject = 1000 One Data Point per 0.2 seconds

Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA

NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

-------------------------------------------------------------------------------
1 1.88 NITRITE 5.418e-001 1.553e+003 271 1 0 0.00%

2 3.55 NITRATE 1.127e+000 6.161e+003 663 1 0 0.00%

File: A:\90010300.D01 Sample: SETUP

0.810
NITRATE

C:) 0.710

C"

0.610

0.510

us
0.410

NITRITE

0.310
f*

0.210

0.110

0.010

-0.090

0.00

93

2.00 4.00 6.00 8.UU



DATA REPROCESSED ON Fri May 11 08:15:02 1990

---------------------------------------------------------------------------
Sample Name: BLANK Date: Wed Jan 03 10:44:46 1990

Data File : A:\90010300.D02
Method : c:\windows\ai400\method\GROUT01.met
ACI Address: 1 System : 1 Inject#: 2 Detector: CDM

------------ ------------ ------------ ------- ------------
*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes Number of Data Points = 2821

Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA

NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 1.32 0.000e+000 2.449e+003 251 1

File: A:\90010300.D02 Sample: BLANK

Ltl

0.405

6^+
0.355

C7

0.305

4,«

0.255
^

^ 0.205
uS

0.155

tS+
0.105

0.055

0.005

-0 045.

0.00

94

2.00 4.00 6.00 8.00



DATA REPROCESSED ON Fri May 11 08:41:21 1990

-----------------------------------------------------------------------------
Sample Name: LMCS/6C11HF Date: Wed Jan 03 11:25:04 1990

Data File : A:\90010300.D06

Method : c:\windows\ai400\method\GROUTOl.met
ACI Address: 1 System : 1 Inject#: 6 Detector: CDM

-----------------------------------------------------------------------------
*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes Number of Data Points = 2820

Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA

NUM TIME NAME ug/ml
-------

AREA
----------

HEIGHT
---------

BL
----

PEAK
-----

RET TIME
-------------

1
-----------------------
0.98 FLUORIDE

---------
6.784e+001 1.123e+004 2203 1 0 0.00%

2 1.53 CHLORIDE 9.100e+001 9.533e+003 1700 1 0 0.00%

3 3.45 NITRATE 7.566e+002 4.685e+004 4286 1 0 0.00%

4 5.50 PHOSPHATE 7.033e+002 2.319e+004 1515 1 0 0.00%

5 6.67 SULFATE 7.015e+002 5.949e+004 3474 1 0 0.00%

File: A:\90010300.D06 Sample: LMCS/6C11HF

NITRATE

C^ 4.550

t.^
4.050 SULFATE

ti^,
I

(_ 3.550

N
3.050

FLUORIDE

- 2.550
HLORIDE

CS+ uS
2.050 PHOSPHATE

1.550

1.050

0.550

0.050

- 0.450

0.00 2.00 4.00 6.00 8 .00
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DATA REPROCESSED ON Fri May 11 08:56:59 1990

----------------------------------------------------------------------------
Sample Name: 98B Date: Wed Jan 03 11:45:15 1990
Data File : A:\90010300.D08
Method : c:\windows\ai400\method\GROUTOl.met
AC1 Address: 1 System : 1 Inject#: 8 Detector: CDM

------------ --- --- -- ---- ---- -- ----- ---------- - ----- ------
*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes Number of Data Points = 2820
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
-------------------------------------------------------------------------------
1 3.55 NITRATE 2.890e-001 1.472e+003 172 1 0 0.00%

File: A:\90010300.D08 Sample: 98B

E^.
0.170

C)
-0.080

C'

.^

C-
-0.330

uS

^ -0.580

-J.830

-1.080

0.00

96

2.00 4.00 6.00 8.00



DATA REPROCESSED ON Fri May 11 09:01:38 1990

Sample Name: 87 Date: Wed Jan 03 11:55:18 1990
Data File : A:\90010300.D09
Method : c:\windows\ai400\method\GROUT01.met

ACI Address: 1 System : 1 Inject#: 9 Detector: CDM

-----------------------------------------------------------------------------
*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds

Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF o DELTA
NUM TIME NAME ug/ml

------------
AREA

-----------
HEIGHT

---------
BL

----
PEAK
-----

RET TIME
-------------

1
----------------------
0.98 FLUORIDE

-- -
2.590e+001 3.717e+003 738 1 0 0.00%

2 1.88 NITRITE 1.200e+002 7.270e+003 1091 1 0 0.00%
3 3.50 NITRATE 4.764e+002 2.859e+004 2728 1 0 0.00%

4 5.53 PHOSPHATE 1.926e+002 5.271e+003 367 1 0 0.00%

.^

01^
3.600

C!)

3.100

^ 2.600

»`d

. 2.100

'" uS

ON
1.600

1.100

0.600

0.100

File: A:\90010300.D09 Sample: 87

-0.400

0.00

97

2.00 4.00 6.00 S.Uu



DATF, REPROCESSED ON Fri May 11 09:08:43 1990

----------------------------------------------------------------------------
Sample Name: 88D Date : Wed Jan 03 12:05:22 1990

Data File : A:\90010300.D10
Method : c:\windows\ai400\method\GROUTOl.met
ACI Address: 1 System : 1 Inject#: 10 Detector: CDM

-----------------------------------------------------------------------------
*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes Number of Data Points = 2821

Area reject = 1000 One Data Point per 0.2 seconds

Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA

NUM TIME NAME ug/ml
--------

AREA
--°------

HEIGHT
---------

BL
----

PEAK
----

RET TIME
----------°---

1
--°°-------°----_
0.98 FLUORIDE

-------°
3.027e+001 4.420e+003 890 1 0 0.00%

2 1.90 NITRITE 1.258e+002 7.312e+003 1164 1 0 0.00%

3 3.52 NITRATE 4.538e+002 2.728e+004 2601 1 0 0.00%

4 5.52 PHOSPHATE 2.312e+002 6.860e+003 452 1 0 0.00%

C'` File: A:\90010300.D10 Sample: 88D

a 1.

0%
3.600

^

3.100

2.600

^

2.100

uS
1.600

1.100

0.600

0.100

-0.400

0.00

98

2.00 4.UU b.uu a.vu



I.

DATA REPROCESSED ON Fri May 11 10:27:40 1990

_----------------------------------------------------------------------------
Sample Name: 89S Date: Wed Jan 03 12:15:26 1990
Data File : A:\90010300.D11
Method : c:\windows\ai400\method\GROUTOl.met
ACI Address: 1 System : 1 Inject#: 11 Detector: CDM

-----------------------------------------------------------------------------
*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes Number of Data Points = 2821
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET
NUM TIM

1 0.98
2 1.55
3 1.90
4 3.33
5 5.35

(1 6 6.53

f^

20.700

18.200

PEAK

, NAME

FLUORIDE

CHLORIDE

NITRITE

NITRATE

PHOSPHATE
SULFATE

CONC. in

ug/ml AREA

3.518e+002
3.717e+002
1.388e+002
3.494e+003
3.239e+003
2.970e+003

7.491e+004
4.434e+004
8.232e+003
2.561e+005
1.296e+005
2.831e+005

File: A:\90010300.D11 Sample: 89S

15.700
^.^

^ 13.200

10.700

us

8.200

5.700

3.200

0.700

-1.800

0.00

99

REF

HEIGHT BL PEAK

--------------
12408 2 0

8189 2 0

1327 2 0

18081 1 0
7944 1 0
16160 1 0

% DELTA
RET TIME

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%

2.00 4.00 6.00 a.uU



DATA REPROCESSED ON Fri May 11 10:37:30 1990

Sample Name: LMCS/6C11HF Date: Wed Jan 03 12:25:31 1990
Data File : A:\90010300.D12
Method : c:\windows\ai400\method\GROUTOl.met
ACI Address: 1 System : 1 Inject#: 12 Detector: CDM

-----------------------------------------------------------------------------
*********************** EXTERNAL STANDARD REPORT ****************************

Stop time = 9.40 Minutes Number of Data Points = 2820
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM
-----

TIME NAME
---------------------

ug/ml AREA
--------------------------

HEIGHT
---------

BL
- --

PEAK
- -

RET TIME

1 0.98 FLUORIDE 6.755e+001 1.115e+004 2192
-
1

-- -
0

---------
0.00%

2 1.53 CHLORIDE 7.998e+001 9.207e+003 1492 1 0 0.00%
3 3.48 NITRATE 7.267e+002 4.618e+004 4121 1 0 0.00%
4 5.48 PHOSPHATE 6.981e+002 2.303e+004 1504 1 0 0.00%
5 6.63 SULFATE 6.858e+002 5.840e+004 3392 1 0 0.00%

^ File: A:\90010300.D12 Sample: LMCS/6C11HF

5.000

4.500

4.000

C 3.500

^ 3.000

2.500

^ uS
^.000

1.500

i.000

0.500

0.000

-0.500

0.00

100

2.00 4.00 6.00 8.00



Analytical Batch

C"!

P

CA+

C?

f;"'

.n

:'ed

Lab Segment Serial No.: F0077

Instrument WB39937

Procedure/Rev LA-344-105/A-3

Technologist 80028/E. H. Colvin

Date 01/03/90

Temperature N/A

StartingTime 08:00

Ending Time 15:00

Chemist R. E. Brandt

D escription Lab. Id.

1 Blank F0098

2 Initial Check Standard F0086

3 Sample 89-044 F0087

4 Dup licate 89-044 F0088

5 Sp ike 89-044 F0089

6 Ending Check Standard F0090

7

8

10

11

Customer ID.: 89-044

Total organic carbon from water digestion.

Samples were not acidified before analysis.

Results reported are TOC and carbonate

combined.

0^

â

u

0

F
u

101

12

13

14

15

16

17

18

19

20

21

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Standard 70C11 B/200 uL 2.2 mL

Spike 70C11 B/100 ug F0087/200 uL 0.3 mL

Prepared by: S. A. Cervantes Date: 05/17/90
Signnt c 1'riNalName

Verified by: C. M. Seidel Date: 05/17/90
^nntun I'rinted Name

Approved by:st A0'w-g az Date: CI-7'9O
tiip,nnlurc t 11in4dName



COUL[)b1F_TE:f: HNALYSL'.i r:FFoF. l
T1CI'GC Ftev. 0

5ample: E1LF:-H Date: 01-0::-1985' Txmo: 11 :00:09

ialan4: = tJ/A >.amplc Biae = 200 -• 1Dilutic,n Factor

i Dif4erenct. 10 Min fieadinqs = 7 Max RocicJinys = 1

F:eadinq =^=_= Analvslee Time =--= Cnulumeter =__= Z Diffcrence =-

1 1..11 u.UU U.IJQ

z. 01 1. 7C1 1CIU.li1)

;5.k'11 ,;4.4Q

G^

'y
^.. J

4 ^.1i1 :Y.1,111 LIJ.1111

^

D ^J.U1 S.•4V 11./a

(7 b b.t,l 4.AU 15.C,11

^

1 6. 1.1•t

~ ei ii.ul 5.1C) 9.81i

^

1+1._IVNII•: VWLUL'i = ::1.1 / b.UVC,L6b ^ .67:71J!ly1 Ua/mzlYUl:re

Sample Ftun BY: 00028 _,,..

102



^ • y

c(]IJLUhil=TrR F1ivALVf3IS REPURI
T'Tf..:TOC Rev. 0

Sample: STI)•-EiEG Date: 01-•03--1989 T ime: 11::.'1:18

= 11Wank . 6370091 Sample Size = 200 D:i.lut.ion Factor
Y. Uifference == 10 Hin fieaclinas = 7 Max F(eadin(as = 10

- heaclinc( =_
--

_= Analysis Time
-
--_ .-._ ("Joulomctee. :== .== % Di++erence

1 1.01 0. (,)41 (-).i11•^p

0.01 47.30 1 i0.Uc.i

0.

3.01 :.l.i:.lj(1 lil.ll^^•

E`

^ ^ . <f . 0 j'-• --.. ' . J::}. 6C1--^^. . _. _. .^...`- i.l..(.^^1
.

^. .. . ,. . ._ . ..h

^

--- p ^.^;1 s8.•+0 l.raa

.`.iY.4v 1.h;y

59.4 - 4.463263 ) ( 11 ) / ( 200 ) = 3.021521 n/L Carbon

59.4 •- 4.463263 ) ( 11 ) / ( 200 ) ( 1:') = . 25179J±fl Molar Carbon

aamplea Run By: 80028

103



0

CoULQMLT(EP: riwALy51S FtCr•uR I
TICTOC Rev. 0

Sample: F--87 Datc: 01-03-1909 Tifne: 13:33:37

E4ank = .6370091 Semple Size = 200 Dilutiun Factor
% Dif{ereru.e = 10 14in Readings += 7 Ma>: Readings = 10

F(eeidiny =__= Analysis T ime =__= Coulometer % Difference
1 1.U1 ' ().CIU 0.00

2 1.U1 17.00 100.1)0

V^ :=+ 3.01 19.9U 14.57

G)
4 4.V1 21.40 %.U1

^

5 5.0 1 22.3U 4.WI

6 0.o 1 23.10 Z.46

^i 7 ? .1_)1 23./v 2.Jj•

( :: 3. 7 - 4.463302 ) ( 1 ) / ( 200 ) = 9.618349F-02 y/L Carbon

( 513.7 - 4.463302 ) ( I )/ ( 2G(.i ) (12) = Ei.015291G-U3 Plolar Carbon

Samp l e Run By: 13U020
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: - :

Sample: F'-08

Blank = .6370091
"/. Difference - 10

4::C4uLUh_TEP; ANALYSIS rE:PnP"t I
TICTOC Rev. 0

Date: 01-03-1989 Time: 13:51 : 11

Sample Size = 200 DilUt.ion Factor =• 1

I°lin Readings = 7 Max Rer.idings = 10

Readinq =__= Analysis Time ==_= Coulometer "/. Difference

^".

2 2.01 14.90 100.00
fJ*

CC> ;> U1 17. iU 14.8n

C'

^., 4 - 1tl.80 0.91

C,^

S 5.01 19.70 4. 5 :^

0.01 20.140 3.43

20.0 2::9

20.9 - 4.463263 ) ( 1 ) / ( 200 ) = 8.218369Cd-02 q/L Carbon

20.9 - 4.463263 ) ( 1 )/( 200 ) (12) = 6.£348641F--0; Molar Carbon

S ezmp 1 e Run By: 800::EI _.-_
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CUULUIhET'ER ANALYSIS REI'(JR7

TICTOC Rev. 0

Sample: F-89 Date: 01-03-19E]9 T'ime: 14:0..^'i:4a

Blank =.6370091 Sample Size = 200 Dilution Factor = 1

% Difference = 10 14in f2c:ad3.nq,s = 7 Max Ruaciinqs = 10

== heading =__= AnalySis Time =__= Coulometc+r --s= % Difterunce =-

1 1.U'1 i'd.av -137.21

. 2. 0 1 146.80 94.22

3 : .01 174.00 14.4a

4 .1. 01 105. 2+0 6.10

:',. 01 191. UO .c. ya

0.01 194.10 1.b0

7 %.U1 196.1V 1.0-,

196. 1- 4.463:::41 )( 1)/ l 200 . 9581833 q/L Carbon

196.1 - 4.463:141 )( 1)/( 200 )(12) = 7.9134061'L"-02 Molar Carbon

Sample Run By: 80028___,
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COULOMETER ANALYSIS REPOFf
TICTOC Rev. 0

Sample: F-90 Date: 01-03-L989 Time: 14:13:04

Hlan), _ .63711091 Sample Sizei = 200 Dil ution Fzkcter = 11

% Difference = 10 Min Readings ° 7 I•Itr. Readings = 10

Reading Anal ysis ' rime =__= Coulometer % Difference

1 1. u1 0. Ou U. QW

2 <:. t 1 45.90 100. 00
On

^ 3 ^. 01 53. 20 1:... I

^

^___ . ... ... _ _ _•F ..... _ _ . 4:.> 1 ^_ -_._ _.. _ -66. 6.01

C"
= S8. 50 3.. ^b

(7 b b.Ul 59.90 2.34
h,

. 7 l.0 1 60.80 1.46

cr* ,

t 60.8 - 4.462796 ) ( 11 ) / ( 200 3.098546 q/L Carbon

( 60.8 - 4.462796 ) ( 11 ) / ( 200 ) ( 12) _ .2582122 Molar Carbon

Sample Run )Hy: 80028._
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ICP Results Data Summary

Date Analyzed: April 19, 1990 Digested Acid Standard F1083

Procedure: LA-505-151/A-0 Reagent Blank F1084

Analyst: J. A. White Sample 89-044 F0092

Digestion Acid Digestion Duplica te of 89-044 F0093

Procedure: LA-505-159/A-0 Spike of F1085 F1087

Digested Acid Standard F1088

I nstrument Acid Wet Wet

Starting Digest. Reagent Weight Weight LMCS Closing

LMCS LMCS BLANK Sample Sample Spike ACID LMCS

Standard Standard Duplicate Recovery Digestion Standard

% % ppm u9/9 ug/9 Y. % %

Aluminum 100.37% 0.07 LT 90269 89127 NOT CALC. 100.63% 100.81%

Antimony 105.91% -0.01 LT 105 LT 470 102.57'/.

Barium 104.16% -0.01 LT 21 40 103.28% 92.28% 102.53%

Beryllium 98.38% 0.00 LT 0 LT 1 97.50%

Bismuth 108.36% 102.12% -0.01 LT 17746 21187 NOT CALC. 106.64Y,

Boron 101.73% 94.43% 0.03 21 LT 27 LT 134.81% 99.43%

Cadmium 100.12% 93.46% 0.00 LT -7 LT -2 LT 89.32% 97.72%

Calcium 106.89Y. 102.58Y. 0.09 521 492 146.72% 105.03%

Chromium 95.51Y. -0.03 LT 531 529 235.92Y. 84.79% 93.30%

Cobalt 97.27% 0.02 LT 32 LT 50 LT 85.08% 86.00% 93.227.

0 Copper 105.17% 99.09% - 0.01 LT 0 LT 40 LT 100.71Y. 103.36%

Europium 98.92% -0.01 LT -14 LT 0 LT 97.72%

Iron 103.46% 0.03 12927 12762 NOT CALC. 94.41% 101.50%

Lanthanum 94.12% 91.05% -0.02 LT -33 LT 52 89.51Y. 92.92%

Lead 106.64% 99.04% 0.01 LT 212 601 93.18% 104.61%

Lithium 106.08% -0.01 LT -37 LT -9 LT 91.11% 93.39% 103.61%

C) Magnesium 104.79Y. 97.56% 0.02 886 3118 4138.61% 102.45%

. Manganese 102.81Y. 0.01 5691 5569 NOT CALC. 92.70% 100.65%
C .

Mercury 102.27% -0.05 LT 54 28 101.94Y,

Molybdenum 97.14% 93.73% 0.00 LT 10 LT 29 85.72% 97.14%

Ic
Nickel 101.54% -0.01 LT 107 138 98.98% 92.68Y. 99.05%

. Potassium 99.66% 82.65% -0.53 LT -1340 LT -302 LT 73.37% 97.22%
^ -

Samarium 99.367 -0.35 LT -867 LT -58 LT 96.54%

Selenium 105.01Y. -0.06 LT 411 522 104.86%
90 537

Silicon 90.40% 75.18Y. 0.63 3877 4760 -114.70% . ,

Silver 107.97% -0.02 LT -41 LT 7 LT 53.52Y. 106.46%

Sodium 102.01% 94.66% 0.06 LT 86491 88734 NOT CALC. 100.05%

Strontium 105.80% 100.02% 0.00 LT 517 577 86.77/ 104.01%

Sulfur 106.08% 0.03 413 456 107.95%

y^. Tantalum 96.38Y. -0.04 LT -81 LT 15 LT 27.577 73.62% 96.12%

Thallium 105.99% -0.33 LT -143 LT 260 106.22%

Thorium 106.38Y< -0.18 LT -442 LT 35 LT 104.74%

Tin 100.85% 0.02 LT 15 LT 52 102.74% 93.54% 98.35%

Titanium 100.867. 0.13 -4 LT 22 90.61% 92.17/, 101.40%

Uranium 106.74% -2.40 LT 771 LT 5655 103.29%

Vanadium 99.32% -0.02 LT 3 LT 20 LT 100.05%

Zinc 100.91Y. 93.05% 0.23 193 283 66.80% 98.82%

Zirconium 101.51% -0.04 LT -11 LT 83 46.04% 93.47% 100.46%

LT: Less Than

NC: Not Calibrated

NOT CALC: Not Calculated

Prepared lby:^' ^ H. S . Rich Date: May 21, 1990

ifi d b : / M. Seidel Date: May 21, 1990
Ver ye

Approved by: ^ 19 'l^_ L. H. Taylor Date: Cj- 7-G%v

5tepa., Scortf" Ploss1 09



Analytical Batch

^

E'S

v^

0

Lab Segment Serial No.: F0077

Instrument N/A

Procedure/Rev LA-505-159/A-0

Technologist D. M. Southwick

Date 01/02/90

Temperature N/A

StartingTime 9:00am

Ending Time 16:00pm

Chemist S. A. Jones

Description Lab. Id.

1 Reagent Blank F0099

2 Sample 89-044 F0092

3 Sample Duplicate F0093

4

5

6

7

8

10

11

Customer ID.: 89-044

Acid Digestion

[9^

a
-r

n'

N

°
110

12

13

14

16

1

8

7

1

21

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

Prcpar^d.py^ H. S. Rich Date: June 28, 1990
.' naWrc PrimttlNamc

Verified by:' _ C. M. Seidel Date: June 28, 1990
Sigi urv PrintedNnn,c

Approved by:, ^^ L.H. Taylor Date: C/-T=GIO
Sgnznu'c } t^l s I'^inlttlN:une
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Analytical Batch

RT

Cl)

O"

^n

^

Lab Segment Serial No.: F0077

Instrument WB39939

Procedure / Rev LA-505-151/A-0

Technologist J. A. White

Date April 19, 1990

Temperature 70 F

Starting Time 07:47

Ending Time 15:00

Chemist S. A. Jones

Description Lab. Id.

I Initial LMCS Check Std. na

2 Digested Std. (81C11A) F1083

3 Reagent Blank F1084-

4 Sample Comp. Core 13 F1085

5 Duplicate Core 13 F1086

6 S ike of F1085 F1087

7 Digested Std.(82C11A) F1088

8 LMCS Check Std. na

Sam p le Com p . Core 5 F0899

10 Duplicate Core 5 F0900

11 Acid Blank na

Customer ID.: 89-044

ICP analysis of sample 89-044.

Only data directly related to the analysis of
89-044 wil be included in this package.

No inter-element corrections were made on
this data.

Description Lab. Id.

12 Sample 89-043 F0068

13 Duplicate of 89-043 F0069

14 Sample 89-044 F0092

15 Duplicate of 89-044 F0093

16 LMCS Check Std. na

17 Sam ple 89-047 F0140

18 Du p licate of 89-047 F0141

19 Sample 89-048 F0164

20 Duplicate of 89-048 F0165

21 Sample Comp. Core 8 F0959

22 Duplicate of Core 8 F0960
^

^
»̂

w

111 °

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std. 78C11J/1.OmL 82B38F/1.0mL 77C111/1.0mL 11.0 mL

Digested LMCS (1) 81C11A/5.OmL 50.0 mL

Digested LMCS (2) 82C11A/5.0mL 50.0 mL

Spike F1087 34C11CO/5.mL 34C11CK/5.OmL F1085/0.5143g 50.0mL

Preparttd by: H. S. Rich Date: May 24, 1990
Signalarc PnNttl Namo

Verified by: C. M. Seidel Date: May 24, 1990
„uaiure riiwcd Nnmo

L.H. Taylor Date:
Signad^rc 7(^'L ,^/O RinlidNamc



Analytical Batch

P'?
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C£^

G'J

C."

c

Lab Segment Serial No.: F0077

Instrument WB39939

Procedure/Rev LA-505-151/A-0

Technologist J. A. White

Date April 19,1990

Temperature 70 F

Starting Time 07:47

Ending Time 15:00

Chemist S. A. Jones

Description Lab. Id.

I Initial LMCS Check Std. N/A

2 Sample Composite 15 F1037

3 Duplicate Composite 15 F1038

4 Final LMCS Check Std. N/A

5

6

7

8

10

11

Customer ID.: 89-044

ICP analysis of sample 89-044.

Only data directly related to the analysis of
89-044 will be included in this package.

No inter-element corrections were made on

this data.

C^%

^
K
O

W

i

^

112

Lab.

r

4

12

16

17

18

Primary Book Second Book Third Book Final Volume

Standard Type
No. & Aliquot No. & Aliquot No. & Aliquot of Standard

LMCS Check Std. 78C11J/1.0mL 82B38F/1.0mL 77C111/1.0mL 11.0 mL

Digested LMCS (1) 81C11A/5.OmL 50.0 mL

Digested LMCS (2) 82C11A/5.OmL 50.0 mL

Spike F1087 34C11C0/5.mL 34C11CK/5.OmL F1085/0.5143g 50.0 mL

Prcpa d byf P H. S. Rich Date: May 24, 1990
'iga lum Prinittl Namc

Verified by:_ fV \ C. M. Seidel Date: May 24, 1990
Si nlurc 11nVCJ Nnmc

Approved by:t^?^ %̂ oG(r^i^i ^'ltAd^ ^GG' L. H. Taylor Date:
Signxlurc /!v " PiinNd N:unc
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ICP Page 2 of 4

0.00986 g/mL Digestion 0.00943 g/mL Digestion 0.01029 g/mL

g Weight 0.4717 g Weight 0.5143 g

mL Volume 50.00 mL Volume 50.00 mL

Sample Sample Sample Sample Spike of Spike of Spike of Spike Standard

Duplicate Duplicate Duplicate Sample Sample Sample Recovery LMCS

Dilution Dilution Dilution Dilution Dilution Dilution Dilution Acid

One Three Two One Three Two One Digestion

PPm ppm PPm PPm ppm PPm pPm % PPm

Aluminum 865.76 840.82 825.41 507.09 473.99 NOT CALC. 10.06

Antimony 1.03 LT 11.91 4.44 13.40 14.24

Arsenic 0.28 LT 0.64 0.75 -0.58 1.02

Barium 0.21 0.24 0.38 10.83 10.57 103.28% 9.23

Beryllium 0.00 LT 0.07 0.01 0.02 0.03

Bismuth 193.79 199.88 195.76 160.79 176.36 NOT CALC.

Boron 0.21 LT 1.51 0.26 LT 14.10 10.25 134.81%

Cadmium -0.07 LT -0.23 -0.02 LT 9.00 10.03 89.32%

Calcium 4.50 4.64 3.97 20.40 14.91 146.72%

Cerium -6.82 LT -0.60 0.06 LT -30.01 1.54 IT 15.40Y, 8.87

Chromium 5.24 2.35 4.99 30.54 19.37 235.92Y. 8.56

Cobalt 0.31 LT 3.40 0.47 LT 8.30 9.83 85.08% 8.60

Copper 0.00 LT 0.26 0.38 LT 9.26 10.82 100.71%

Europium -0.13 LT -0.09 0.00 LT -0.57 0.04 LT

Iron 122.79 120.40 116.81 218.35 212.56 NOT CALC. 9.44

Lanthanum -0.33 LT 0.13 0.49 7.16 9.85 89.51%

Lead 2.09 14.34 5.67 17.21 20.87 93.18Y.

Lithium -0.36 LT -0.26 -0.08 LT 9.24 10.65 91.11Y. 9.34

Magnesium 4.92 29.41 2.84 416.09 37.95 4138.61%

Manganese 53.73 52.54 51.04 56.88 57.54 NOT CALC. 9.27

Mercury 0.53 2.83 0.26 -2.46 -0.27 LT

Molybdenum 0.09 LT 0.31 0.28 8.93 9.87 85.72%

Neodymium -15.59 LT -45.69 -10.76 LT -66.75 0.47 LT NOT CALC. 7.74

Nickel 1.06 1.26 1.30 9.91 11.36 98.98% 9.27

Phosphorou 102.72 125.09 115.56 116.71 118.22 NOT CALC.

Potassium -13.22 LT -20.64 -2.85 LT -34.01 9.41 73.37/.

Samarium -8.55 LT -4.01 -0.55 LT -36.47 0.62 LT

Selenium 4.05 6.49 4.92 7.17 9.37

Silicon 38.24 44.91 44.11 42.19 25.60 -114.70%

Silver -0.41 LT -0.10 0.07 LT 4.89 5.71 53.52Y,

Sodium 845.25 837.12 824.33 838.67 827.74 NOT CALC.

Strontium 5.63 5.44 5.35 14.46 14.97 86.77/.

Sulfur 4.07 9.41 4.30 67.98 12.69

Tantalum -0.80 LT 0.01 0.14 LT -0.70 3.53 27.57% 7.33

Thallium -1.41 LT 5.57 2.46 -18.49 7.30

Thorium -4.36 LT 2.92 0.33 LT -19.12 2.21

Tin 0.15 LT 1.30 0.49 14.05 10.97 102.74% 9.35

Titanium -0.04 LT 0.11 0.21 9.35 9.90 90.61Y, 9.23

Tungsten 0.59 LT 1.66 1.11 -2.06 1.00

Uranium 7.61 LT 17.58 53.35 -175.80 60.96 5.01

Vanadium 0.03 LT 0.52 0.19 LT -0.93 0.32 LT

Zinc 1.01 2.67 1.41 25.48 13.50 66.80%

Zirconium -0.11 LT 0.88 0.78 1.83 5.97 46.04% 9.33

Dilution 21.00 1.00 101.00 21.00 1.00 101.00 21.00 10.00

Factor
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ICP Results

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

Aluminum

Antimony

Arsenic

Barium

Beryllium
Bismuth

Boron
Cadmium

ON Calcium
Cerium

^ Chromium
Cobalt

(7 Copper
Europium

r^,,,°' lron

Lanthanum
Lead
Lithium

^ Magnesium

Manganese

.n. Mercury
Molybdenum

^ Neodymium

Nickel
(9^ Phosphorou

Potassium

Samarium

Selenium
Silicon
Silver
Sodium
Strontium

Sulfur
Tantalum
Thallium

Thorium
Tin

Titanium

Tungsten
Uranium

Vanadium
Zinc

zirconium

Dilution
Factor

114

Raw Data Report

April 19, 1990
LA-505-151/A-0

J. A. White

Acid Digestion

LA-505-159/A-0

LMCS Standard

SST-1 SST-2

10.59

10.42

10.17

10.01

10.69
9.18
9.55
9.73
10.52

10.35

54.29

9.89

47.15
53.43

10.61

10.48

10.28

9.08

10.15

24.91

9.94

10.80
25.50
10.58

53.29

50.43

53.48

10.09

1.00 1.00

Digested Acid Standard

Reagent Blank

Sample 89-044

Duplicate of 89-044
Spike of F1085

Digested Acid Standard

Starting LMCS

LMCS Standard Acid

Instrument Recovery Digestion
Standard standard

ppm % Ppm

SST-3

50.18 100.37/
105.91%

57.77 115.53% #
104.16%

9.84 98.38%
108.36% 10.21

101.73% 9.44

100.12% 9.35

106.89% 10.26

91.75%
95.51Y.
97.27%
105.17% 9.91

98.92%
103.46Y<
94.12% 9.11
106.64Y. 9.90
106.08Y.

104.79Y. 9.76
102.81%

25.57 102.277

48.57 97.14% 9.35
90.76Y,

101.54%

57.86 115.73% # 9.34

99.66Y, 8.27

99.36%
52.51 105.01Y.
45.20 90.40Y. 7.52

107.97% 7.42

102.01% 9.47

105.80% 10.00

53.04 106.08%
48.19 96.38%

53.00 105.99%
106.38%

100.85%
50.43 100.867

20.93 83.72Y. #
106.74%

9.93 99.32%
100.91% 9.31

50.76 101.51%

1.00 10.00

F1083
F1084
F0092
F0093
F1087
F1088

Acid Reagent

Digestion Blank

Standard

Recovery

% ppm

102.12%
94.43Y.

93.46%
102.58Y.

99.09%

91.05%

99.04%

97.56%

93.73%

93.37'/
82.65%

75.18%

94.66Y,
100.02%

93.05%

0.07 LT

-0.01 LT

-0.02 LT

-0.01 LT

0.00 LT

-0.01 LT

0.03

0.00 LT

0.09

-0.31 LT

-0.03 LT

0.02 LT

-0.01 LT

-0.01 LT

0.03

-0.02 LT

0.01 LT

-0.01 LT

0.02

0.01

-0.05 LT

0.00 LT

-0.64 LT

-0.01 LT

0.11

-0.53 LT

-0.35 LT

-0.06 LT

0.63

-0.02 LT

0.06 LT

0.00 LT

0.03

-0.04 LT

-0.33 LT

-0.18 LT

0.02 LT

0.13

-0.02 LT

-2.40 LT

-0.02 LT

0.23

-0.04 LT

1.00

Page 1 of 4

Digestion
Weight 0.4932
Volume 50.00
Sample Sample

Dilution Dilution
Three Two

ppm ppm

1.00

890.41
-15.39
-6.24
-1.89
-0.13

175.05
-1.03

-1.17
5.14

-79.44

-0.39

-2.64

-4.25

-1.50

127.51

-5.47

-5.74
-3.64

8.74

56.13

0.10

-1.65

-119.90

-2.04
98.76

-123.50
-94.10
-14.61
27.32
-5.64

853.15
5.10
0.13

-11.88
-89.99
-58.41

-3.04
-2.72
-6.11

-521.30
-3.80
1.91

-7.94

101.00



ICP Page 3 of 4

Acid Ending Spike Spike

Digestion LMCS Standard Standard Standard

Standard Standard Recovery LMCS tD

Recovery Book

% % PFin It
added 34C11C0 55T-1

SST-1 SST-2 SST-3 34C11CK

Aluminum 100.63% 50.41 100.81Y. 10.00

Antimony 10.26 102.57% 10.00

Arsenic 57.88 115-75Y, It

Barium 92.28% 10.25 102.53% 10.00 10.00

Beryllium 9.75 97.50%

Bismuth 53.43 106.64% 10.00

- Boron 9.94 99.43Y. 10.00 10.00^,
Cadmium 9.77 97.72% 10.00 10.00

Calcium 10.50 105.03Y. 10.00 10.00cr,
Cerium 88.66% 8.86 88.57% It 10.00 10.00

Chromium 84.79% 9.33 93.30% 10.00 10.00

Cobalt 86.00% 9.32 93.22% 10.00 10.00

Copper 10.34 103.36% 10.00 10.00^
Europium 9.77 97.72Y.

Iron 94.417. 10.15 101.50% 10.00 10.00

Lanthanum 46.55 92.92% 10.00

0-- Lead 52.41 104.61% 10.00

Lithium 93.39% 10.36 103.61Y. 10.00 10.00

Magnesium 10.25 102.45Y. 10.00 10.00

Manganese 92.70% 10.07 100.65% 10.00 10.00

Mercury 25.49 101.94%

Molybdenum 48.57 97.14% 10.00

^.. Neodymium 77.367 8.75 87.52% It 10.00 10.00

Nickel 92.68% 9.91 99.05% 10.00 10.00

Phosphorou 59.26 118.51% It 10.00

Potassium 24.31 97.22% 10.00 25.00

Samarium 9.65 96.54%

Selenium 52.43 104.86%

Silicon 45.26 90.53% 10.00

silver 10.65 106.46% 10.00

sodium 25.01 100.05% 10.00 25.00

Strontium 10.40 104.01% 10.00 10.00

Sulfur 53.97 107.957.

Tantalum 73.62% 48.06 96.12% 9.95

Thallium 53.11 106.22%

Thorium 52.47 104.74%

Tin 93.54% 49.18 98.35% 10.00 50.00

Titanium 92.17% 50.70 101.40% 10.00

Tungsten 20.97 83.88% #

Uranium 51.75 103.29%

Vanadium 10.01 100.05%

Zinc 9.88 98.82% 10.00 10.00

Zirconium 93.47% 50.23 100.46% 9.98

Dilution 1.00 1.00 1.00

Factor
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SST-2

50.10

10.00

50.10
50.10

10.00

10.00

50.10

50.10



ICP

ACID ACID

DIGESTION DIGEST.

LMCS LMCS LMCS LMCS

Standards Standard STANDARD

Values IDS VALUES IDs

Book Book

ppm # ppm #

SST-3 78C11J in 81C11A

82B38J Sample 82C11A

77C111

Aluminum 50.00 100.00

Antimony

Arsenic 50.00

Barium 100.00

Beryllium 10.00
0174 Bismuth 100.00

Boron 100.00

Cadmium 100.00

Calcium 100.00
0^ Cerium 100.00

Chromium 100.90

C^ Cobalt 100.00

Copper 100.00
C, Europium

Iron 100.00

Lanthanum 100.00

Lead 100.00

Lithium 100.00

Magnesium 100.00

Manganese 100.00

Mercury 25.00

Molybdenum 50.00 99.80

Neodymium 100.00

Nickel 100.00

Phosphorou 50.00 100.00

Potassium 100.00

Samarium

Selenium 50.00
Silicon 50.00 100.00

silver
Sodium 100.00

Strontium 100.00

Sulfur 50.00

Tantalum 50.00 99.50

Thallium 50.00
Thorium
Tin 100.00

Titanium 50.00 100.10

Tungsten 25.00

Uranium
Vanadium 10.00
Zinc 100.00

Zirconium 50.00 99.80

Dilution 10.00

Factor

Page 4 of 4
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ICP Calibration Report

Procedure: LA-505-151 Revision: A-0
Instrument: WB39939
Technologist: J. A. White
Date: April 19, 1990 Time: 07:47

Calibration Standards for ICP Program "SST"

Element Standard Element Standard

Aluminum SST-3 Antimony SST-4
Arsenic SST-4 Barium SST-2
Beryllium SST-2 Bismuth SST-4^
Boron SST-3 Cadmium SST-2
Calcium SST-2 Cerium SST-5
Chromium SST-2 Cobalt SST-2

(IN Copper SST-2 Europium SST-5
Iron SST-2 Lanthanum SST-5

^ Lead SST-4 Lithium SST-1
Magnesium SST-2 Manganese SST-2
Mercury SST-3 Molybdenum SST-3

r• Neodymium SST-5 Nickel SST-2
Phosphorous SST-3 Potassium SST-1

C" Samarium SST-5 Selenium SST-4
Silicon SST-3 Silver SST-2

N Sodium SST-1 Strontium SST-2
Sulfur SST-3 Tantalum SST-3

^ Thallium SST-4 Thorium SST-4
_ Tin SST-4 Titanium SST-3

Tungsten SST-3 Uranium SST-4
Vanadium SST-2 Zinc SST-2
Zirconium SST-3
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ICP Standard Formulations

SST-0:
Calibration blank, 1 M ultrex HN03.

SST-1:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Li LiCO3 10,000 ppm in 5% HNO3 Lot# 14394A

K KNO3 10,000 ppm in 5% HNO3 Lot# 14379A

Na NaCO3 10,000 ppm in 5% HNO3 Lot# 14400A

200 mL of standard made by combining 25 mL HC1/HNO3 mixed acid, 1
mL each single element standards, and water.

SST-2:
Stock solutions from VHG labs, Inc., 180 Zachary Rd. #5,
Manchester, NH 03103. Mixed element standards as follows:

SM-10 Li, Na, K, Rb, Cs, Be, Mg, Ca, Sr, & Ba 100 ppm

Lot# 0-119A
C) SM-20 V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ag, & Cd 100 ppm

r
Lot# 0-119B

50 mL of each mixed standard are added to a 250 mL volumetric flask

CIN and diluted to volume with 1 M HN03.

C"k SST-3:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.

C- Individual element solutions as follows:
Al Al 10,000 ppm in 10% HC1 Lot# 9-053A

B H3B03 10,000 ppm in 1% NHyOH Lot# 9-335A

Hg Hg 10,000 ppm in 5% HNO3 Lot# 8-656S

Mo Mo 10,000 ppm in 5% HC1 Lot# 9-159T

^ p P 10,000 ppm in 5% HN03 Lot# 9-160A

^ Si Si 1000 ppm in KOH Lot# 086DM Spex Industries, Edison, NJ

S (NH,,) 250,, in H20 Lot# 9-231M

.. Ta TaC15 10,000 ppm in 5% HC1/tr HF Lot# 9-335M
Ti Ti 10,000 ppm in 5% HF Lot# 9-079EE
W W 10,000 ppm in 5% HF/tr HNO3 Lot# 8-685L

Zr ZrC1yO 10,100 ppm in 5% HC1 Lot# 9-078G

50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HN033.

119



SST-4:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:

SM-50 Ga, In, Ti, Ge, Sn, Pb, As, Sb, Bi, Se, Te, Th, & U 100
ppm Lot# 0-119D

Solution is used directly for calibration.

SST-5:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:

SM-60 Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm,
Yb, & Lu 100 ppm Lot# 7-165F

50 mL of SM-60 is added to a 250 mL volumetric flask and diluted to
volume with 1 M HNO3.

.^..

Ch

C)

^

^
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C'r>

C)

C7

.,!?

C.'

0`'

19-Apr-90 07:39:21

Condition Valae Min / Max

VACUUM = 16.74 7.000 / 50.00
SPTP.MP = 38.70. 37.00 / 39.00
MAINS = 235.8 220.0 / 247.0
--3000V - -1001; -1010 / -990
CTEMP = 23.65 19.00 / 35.00
+:rV = 5.160 4.750 / 5.250
+12V = 12.14 11.70 / 12.30
-12V = -12.2 -13.3 / -11.7
+24V = 23.16 22.50 / 2G.50
-lOUV -100 -101 / -99.0
+5V30 = 5.150 4.750 / 5.250
+15VSQ = 15.19 14.70 / 15.80
-15VSQ = -15.2 -15.3 / -14.7

Pnsition C:slibration in Progress:
SLIT PM ALPHA BETA ALPHA BETA ALPHA BETA
POS'N SLIT SLIT LAMBBAI LAMBBAI LAMHBA2 LAMBPA2

Previous data :
INSTR 0.00000 586.483 1.0009G -0.3843 1_00009 -O.OG75 0.00000 0.00000
Current daLa
INSTR 0.00000 587.525 1.00102 0.31641 1.00009 -0.0667 0.00000 0.00000
START THE PLASMA NOW, PLEASE.19-Apr-90 07:47:14

x. '
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Sample name : SST.O
Programme SST 19-Apr-90 08:12:00

NAME MV INT RSB

AL 2.02 0.96
SB 0.38 1.41
A5 1.10 1.16
BA 4.06 1.19
RE 0.70 0.99
BI 3.93 1.41

B 4.G5 1.82
CIi 2.38 1.48
CA 0.49 0.82
Cl: 5.47 1.21
CR 1.49 3.91
CO 0.26 0.58
Cu 3.01 1.11
EU 4.24 1.30
FE 1.67 1.92
LA 0.3G 0.48
YB 0.27 0.94
LI 4.07 0.98
NO 0.46 0.77 r
MN 0.78 0.84
HB 4.G3 0.23
HO 1.71 0.90
NU 5.87 0.99
NI 3.48 1.25
P 1.28 2.59
K 3.43 0.G9
SM 5.25 1.20
SE 1.77 0.54
SI 3.37 1.05
AU 15.51 1.2,;
NA 5.63 1.34
SR 3.77 1.02
S 0.75 1.00
TA 3.80 1.41
TL 4.43 1.33
TH 1.10 1.05

SN 1.25 3.0c;
TI 3.63 1.19
W 1.38 1.8:
U 5.31. 1.19
VI 4.42 1.18
ZN 2.42 0.91
ZR 4.7G 1.07

Sample name : SSTi
Yro3ramme : SST 19-Apr-90 08:1G:04

NAME MV INT RSO

LI 417.24 1.20
Y, 13.63 0.90
NA 60.13 1.10

Sample name : BST'2
Programme : SST 19-Apr-90 08:18:03
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NAME MV INT BSO

DA 278.36 0.28
BE 483.17 0.26
cn 321.93 0.52
CA 391.86 0.23
CR 67.99 2.97
CO 5.62 0.30
CU 94.95 0.39
Ff' 123.57 0.44
MG 41£I.22 0.28
MN 2G9.40 0.50
NI 157.96 0.48
AG 443.38 0.51
SH 49:.83 0.29
VI 1Gri.57 0.26
ZN G14.54 0.39

Sample name : SST3
Programme SST 19-Apr-90 08:20:44

NAME MV INT I1SD

AL 21.20 0.57
B G56.5G 0.52
NG 769.40 0.79
MU 294.93 0.47
P G1.19 1,141
51 77.63 0.49
S 40.45 0.07
:A 124.10 0.63
TI 435.43 0.G0
R 64.46 0.68
ZR 152.16 0.53

Sample name : 55719
Programme : SST 19-Apr-90 00:22:54

NAME MV INT RSD

SD 7.16 1.20
AS 122.50 1.01
DI 102.90 1.08
PT4 4.96 1.03
SG 51.55 0.68
TG 43.76 1.40
TN 13.78 1.01
SN 237.10 0.97
U 12.39 0.G5

Sample nare : SST°i
Programme : SST 19-Apr-90 08:25:27

NAME MV INT RSD

CE 15.66 0.413
EU 442.41 0.60
LA 5.53 0.60
NCI 16.65 0.23
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Pro9ramme name SST Channel name AL Polynomial type CC

Curve Min Int Max Int Curve Coefficients
CO Cl C2

CRVI 1.9220 22.261 -0.52770GE+01 0.260724E+01

Name Number Int. Cone True Calc Cnnc X Error Curve
(X) (Y) (Y) Cone Error

SSTO 0 2.0240 0.0000 0.0000 -0.000 -0.000 CRV1
SST3 0 21.201 50.000 50.000 50.000 0.0000 0.0000 L'RV1

Programme name SST Channel name SR1 Polynomial type : CL:

Curve Min Int Max Int Curve Coefficients
CO Cl C2

CRVI 0.3572 7.5166 -0.554354E+01 0.147435E+02

Name Number Int. Cone True Cale Cone X Error Curve
(X) (Y) (Y) Cone Error

SSTO 0 0.37G0 0.0000 0.0000 0.0000 0.0000 CRV1
SST4 0 7.1587 100.00 100.00 100.00 0.0000 0.0000 (:RV1

Programme name SST Channel name AS Polynomial type CC

L',.irve Min Int Max Int Curve Coefficients
CO Cl C'J.

CRV1 1.0472 128.63 -0.908003E+00 0.023710 E+00

Name Number lot. Cone True Calr Conc 7. Error Curve
(X) (Y) (Y) Cone Errnr

(3910 0 1.1023 0.0000 0.0000 -0.000 -0.000 CRV1
8614 0 122.50 100.00 100.00 100.00 0.0000 0.0000 CRVI

C3

C3

Programme name 7 SST Channel name BA Polynomial type CC

Curve Min Snt Max Int Curve Coefficients
CO Cl C2 C3

CRV1 3.8602 292.27 -0.29G277E+00 0.729147E-01
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Name Number Int. Cone True Calc C:one X Error Curve
(X) (Y) (Y) Cone Error

SSTO 0 4.0633 0.0000 0.0000 0.0000 0.0000 CRV1
5512 0 278.36 20.000 20.000 20.000 0.0000 0.0000 CR1.71

0%

Q

C'

^

^

Programme name SST Channel name : BE1 Polynomial type CC

Curve Min Int Max Int Curve Coefficients
CO Cl C2

CRV1 0.6697 507.33 -0.29224 8E-01 0.41453GE-01

Hame Number Int. Cone True Calc Cone % Error Curve
(X) (Y) (Y) Cone Error

SSTO 0 0.7050 0.0000 0.0000 0.0000 0.0000 CRV1
99T2 0 483.17 20.000 20.000 20.000 0.0000 0.0000 CRV1

Programme name SST Channel name : PI Polynomial type CC

Curve Min int Max Int Curve Coefficients
Co Cl C2

CRV1 3.7316 108.05 -0.39687 66+01 0.101038E+01

Name Number Int. Conc True Calc Cone 7. Error Curve
(X) (Y) (Y) Cone Error

SSTO 0 3.9280 0.0000 0.0000 0.0000 0.0000 CRV1
SST4 0 102.90 100.00 100.00 100.00 0.0000 0.0000 Ck1.71

Programme name SST Channel name : B Polynomial typn CC

Curve Min Int Max Int Curve Coefficients
CO Cl C2

CRV1 4.4166 689.39 -0.35656 6E+00 0.766975E-01

Hame Number Int. Cone True Calc Conc X Error Curve
(X) (Y) CY) Cone Error

3510 0 4.G490 0.0000 0.0000 0.0000 0.0000 CRVI

SST3 0 656.56 50.000 50.000 50.000 -0.000 -0.000 C1V1

Programme name SST Channel name : CD Polynomial type CC1

C8

C3

C3
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Curve Min Int Max Int Curve Coefficients
CO Cl C2

L'RV). 2.2588 338.03 -0.148813E+00 0.625878E-01

Name Number Int. Cnnc True Calc Conc X Error Curve
(X) (Y) (Y) Conc Error

!3S10 0 2.3777 0.0000 0.0000 0.0000 0.0000 CRV1
S812 0 321.93 20.000 20.000 20.000 0.0000 0.0000 CRV1

Programme name SST Channel name : CA Polynomial type CC

Curve Min Int Max Int Curve Coef£icients
CO Cl C2

CI<V1 0.4G45 411.45 -0.249891E-01 0.511025E-01

Name Number Int. Ceric True Calc Conc 2 Error Curve
(X) (Y) (Y) Conc Error

SSIO 0 0.4890 0.0000 0.0000 0.0000 0.0000 CRV)
SST2 0 391.86 20.000 20.000 20.000 0.0000 0.0000 CRV1

Programme name SST Channel name : CE Polynomial type CC

Curve Min Int Max Int Curve Cnefflcients
CO Cl C2

CRVI 5.1981 16.440 -0.107442E+02 0.196361E+01

Name Number Cnt. Cone True Calc Conc % Error Curve
(X) CY) (Y) Conc Error

SSIO 0 5.4717 0.0000 0.0000 0.0000 0.0000 CNV1

S315 0 15.G57 20.000 20,000 20.000 -0.000 -0.000 CkV1

Programme name BST Channel name : CR Polynomial type CC

Curve Min Int Max Int Curve Coefficients
CO Cl C2

CRV1 1.4123 71.394 -0.447064E+00 0.300716E+00

Name Number Int. Conc True Ca1c Conc % Error Curve
(X) (Y) (Y) Conc Error

BSTO 0 1.48G7 0.0000 0.0000 0.0000 0.0000 C.kV1

C3

Cil

C3

C:3

126



C-1

S,`''

^

C)

C,

C-

Pro9ramme name : EiST. Channel name CO Polynnmial type CC

Curve Miri Int Max int Curve Coefficients
CO C1 C2

CRVI 0.2492 5.8975 -0.97909 1E+00 0.373529E+01

Name Number (nt. Cone True Calc Cone X Error Curve
(X) (Y) (Y) Conc Error

SSTO 0 0.2G23 0.0000 0.0000 0.0000 0.0000 CRV1

S612 0 5.G167 20.000 20.000 20.000 -0.000 -0.000 CRV1

Programme name : SET Channel name CU Polynomial type CC

Curve Min Int Max Int G.^rve Coefficients
CO C1 C2

CRV1 2.8560 99.G93 -O.653979E+00 0.217534E+00

Name Number Int. Cone Tru? Ca)c Cone % Error Curve
(X) (Y) (Y) "onc Error

S8T0 0 3.00G3 0.0000 010000 0.0000 0.0000 CIHV1

5312 0 94.94G 20.000 20.000 20.000 -0.000 -0.000 CR01

Programme name c EST Channel name EU Polynomial type : CC

Curve Min Int Max Int Curve Coefficients
CO C1 C2

CRV1 4.02G1 4G4.53 -0.19344 1E+00 0.45G443E-01

Name Number Int. Cone True Cale Cone Y. Error Curve
IX1 (Y) (Y) Canc Error

S(iTO 0 4.2380 0.0000 0.0000 0.0000 0.0000 CR01

SiTS 0 442.41 20.000 20.000 20.000 0.0000 0.0000 CR01

C:f

C;:1

C3

Progranime name : SET Channel name FE Polynomial type CC

Curve Min lnt Max Int Curve Coefficients

CO Cl C2 C3

CR01 1.5878 129.75 -0.2741-212+00 0.1G4073E+00
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Name Number Lnt. Conc True Calr. Cone L Error Curve
(X) (Y) (Y) Conc Error

SSTO 0 1.6713 0.0000 0.0000 -0.000 -0.000 CRV1

SST2 0 123.57 20.000 20.000 20.000 0.0000 0.0000 CRVI

as

fl-

CIr.

C.)

^

C"

SP

Programme name SST Channel name : LA Polynomial type CC

Curve Min Int Max Int Curve Coefficients
CO Cl C2

CRV1 0.3420 5.8083 -0.139220E+01 0.3BG723E+01

Name Number Int. Cone True Cale Cone % Error Curvr.
(X) (Y) (Y) Conc Error

SSTO 0 0.3600 0.0000 0.0000 0.0000 0.0000 CRVI

SST5 0 5.5317 20.000 20.000 20.000 0.0000 0.0000 r'I2V1

Programme name SST Channel name : PB Polynomial type CC

C-,rve Min Int Max Int Curve Coefficients
CO Cl C2

CRVI 0.2530 5.2094 -0.56727 0E+01 0.212993E+02

Name Number Int. Conr. True Ca1c Cone % Error Curve
(X) (Y) (Y) Conc Error

6510 0 0.2663 0.0000 0.0000 -0.000 -0.000 Ce.V1

SST4 0 4.9G13 100.00 100.00 100.00 0.0000 0.0000 CRVI

Programme name SST Channel name : L.I Po.lynomial type CC

Curve Min Int Max lnt L'urve CoefficienR,

CO Cl 02

CRVI :3.8693 438.10 -0.4929006+00 0.121017E+00

Name Number Int. Cone True Calc Cone % Error Curve
(X) (Y) (Y) Cone Error

SSTO 0 4.0730 0.0000 0.0000 -0.000 -0.000 CRVI
SST1 0 417.24 50.000 50.000 50.000 0.0000 0.0000 CRVI

Programme name S5T Channel name C MG Polynomial type CC

C3

C3

C3
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Curve Min Int Max Int Curve Coefficients
C0 Cl C2

CRV1 0.4326 439.14 -0.21798 3E-01 0.478733P.-01

Name Number int. Cone True Calc Cone L Error Curve
(X) (Y) (Y) Cone Error

SSTO 0 0.4553 0.0000 0.0000 -0.000 -0.000 C:RV'l
5512 0 418.22 20.000 20.000 20.000 -0.000 -0.000 CkV1

Programme name SST Channel name MN Polynomial type CC

Curve Min Int Max Int Curve Coefficientc
CO Cl C2

CY<V1 0.7389 252.87 -0.57900 4E--01 0.744540E-01

Name Number int. Cone True Calc Cone X Error Curve

(X) (Y) (Y) Conc Error

3410 0 0.7777 0.0000 0.0000 0.0000 0.0000 CRVI
SS12 0 269.40 20.000 20.000 20.000 0.0000 0.0000 CRV1

FrnBramme name SST Channel name HG Polynomial type CC

Curve Min Int Max Int Curve Coefficients
CO Cl C2

CRVL 4.3982 807.87 -0.30268 2E400 0.673788E-01

Name Number Cnt. Cone True Calc Cone Y. Error Curve
(X) (Y) (Y) Cone Error

SSTO 0 4.6297 0.0000 0.0000 -0.000 -0.000 CRV1

SST3 0 769.40 50.000 50.000 50.000 0.0000 0.0000 610V1

Programme name SST Channel name MU Polynomial type CC

Curve ttin Int Max Int Curve Coefficients

CO Cl C2

CRV1 1.6201 309.G7 -0.290791E+00 0.170519E+00

Name Number Int. Cone True Ca1c Cone % Error Curvr-

(X) (Y) (Y) Cone Error

5810 0 1.7053 0.0000 0.0000 ° 0.000 -•0.000 CRV1

C3

C;il

C3

C2)
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Programme name SST Channel name ND Polynomial type. CC

Curve Mn Int Max Int Curve Coefficients
CO Cl C2

CRV1 5.5790 17.478 -0.109022E+02 0.185644E+01

Nanie Number Int. Cone True Calc Cone X Error Curve

IX) (Y) (Y) Cone Error

SSTO 0 5.8727 0.0000 0.0000 0.0000 0.0000 CRVI
SSTS 0 1G.64G 20.000 20.000 20.000 0.0000 0.0000 CRV1

Programme name SST Channe), name NI Polynomial type CC

Curve Min Int Max Int Curve Coefficients

CO Cl C2

CItV1 3.3022 1G5.86 -0.45001 1E+OD 0.1294621E+00

Name Number Int. (:onc True Calc Cone 2 Error Curve
(X) (Y) (Y) Canc Errnr

SSTO 0 3.4760 0.0000 0.0000 0.0000 0.0000 CRVI
85T2 0 157.96 20.000 20.000 20.000 -0.000 -0.000 CRV1

Programme name SST Channel name P Polynomial type CC

Curve Min Int Max Int Curve Coefficients

CO Cl C2

CRV1 1.2138 64.234 -0.106G5 5E+01 0.8347GiE+00

Name Number Int. Conc True Calc Cone % Error Curvta

(X) (Y) (Y) Conc Error

SSTO 0 1.2777 0.0000 0.0000 0.0000 0.0000 CEV'I.

88T3 0 G1.175 50.000 50.000 50.000 -0,000 -0.000 CRV1

C3

C3

C3

Programme naAte SST Chanmel name K Polynomial type CC

Curve Min Tnt Max Int Curve Cnefficients
CO Cl C2 C3

C1(V1 3.2604 14.309 -0.168307E+02 0.490405E+01
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Name Number It. Conc True Cale Cone X Error Curve
(X) (Y) (Y) Conc Error

5570 0 3.4320 0.0000 0.0000 0.0000 0.0000 CRV).

E511 0 13.628 50.000 50.000 50.000 0.0000 0.0000 CRV1

M

C"'."

....

i..

7'4

cy^

Pro9ramme name SST Channel name : SM Polynomial type CO

Curve Min Int Max Int Curve Coefficients
CO C1 C2

CRVL 4.9904 14.337 -0.12505 7E+02 0.238067F.+01

Name Number Int. Conc True Calc Conc X Error Curve

(X) (Y) (Y) Conc Error

1i5T0 0 5.2530 0.0000 0.0000 --0.000 -0.000 CRV7

SSTS 0 13.654 20.000 20.000 20.000 0.0000 0.0000 CRVL

Programme name SST t;hannel name : SE Yolynomial type CC

Ci.irve Min Int Max Int Curve Coefficients

Co Cl C2

CEV1 1.6825 54.131 -0.35574 9E+01 0.200874E+01

Name Number Int. Conc True Calc Conc X Error Curve

(X) (Y) (Y) Conc Error

S9T0 0 1.7710 0.0000 0.0000 -0.000 -0.000 ChV1

5514 0 51.553 100.00 100.00 100.00 0.0000 0.0000 C1V1

C3

C:3

Programme name 5ST Channel name : SI Polynon:ia3 type CC

Curve Min Int Max Int Curve Coefficients

CO Cl C2 C3

C RVI 3.2020 81.507 -^0.23701 4Er01 0.673364Et00

Name Number Int. Conc True (:alc Conc 2 Error Curve

(X) (Y) (Y) Conc Error

SSTO 0 3.3713 0.0000 0.0000 0.0000 0.0000 CRVI

SST3 0 77.625 50.000 50.000 50.000 0.0000 0.0000 CRVL

I
Prog ramme name : SST Channel name : AC Po).yrromial type : CC I
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Curve Min Int Max Int Curve Coefficients
Co Cl C2

CRV1 14.739 465.55 -0.72519 4E+00 0.467435E-01

Name Number Int. Cnnc True Calc Cone X Error Curve

(X) (Y) (Y) Conc Error

SSTO 0 15.514 0.0000 0.0000 - 0.000 -0.000 CRV1

5512 0 443.38 20.000 20.000 20.000 0.0000 0.0000 CRVI

Programme name SST Channel name : NA Polynomial type CC

Curve Min Int Max Int Curve Coefficients
CO Cl C2

CRVI 5.3441 63.140 -0.51600 7E+01 0.917291E+00

Name Number [nt. Cone True Calc. Conc X Error Curve
(X) (Y) (Y) Cone Error

SSTO 0 5.6253 0.0000 C.0000 0.0000 0.0000 CRVI

SST1 0 60.134 50.000 50.000 50.000 0.0000 0.0000 CRVI

C8

C3

Programme name SST Channel name : SR Polynomial type CC

G.lrve Mn Lnt Max Lnt Curve Coefficients
CO Cl C2 C3

CRVI :3.0502 716.42 -0.7544;1 3EFO0 0.4UV78"J.C-OL

Name Number Cnt. Co1ic True. Calr C:unc X Error Cumvc+

(X) (Y) (Y) Cnnc Error

SS1'0 0 3.7687 0.0000 0.0000 0.0000 0.0000 CRVI

9,1;T2 0 :`)'.i?'t :'n."n0 20.000 10.000 -0.000 -0.000 i:RV1.

Pr••qramme name SST Charme), name : S Polynomial type CC

Cku've Min int Max Int Curve L'0efficnr-nt•N

CO Cl C2

CRV1 0.7166 42.473 -0.950130E+00 0.125956E+01

Name Number Int. Cone True Calc C;onc X Error Curve
(X) (Y) (Y) Cenc Error

SSTO 0 0.7543 0.0000 0.0000 0.0000 0.0000 CRVI

C3

i.
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Programme name BST Channel name TA Polynomial type CC

IV

^._

ti^

C°

0%

Curve Min Tnt Max Int Curve Coefficients
CO Cl C2

CRV1 3.6113 130.30 -0.15799GE+01 0.415634E+00

Name Nuniber Int. Cone True Calc Conc Z Error Curve
(X) (Y) (Y) Conc Error

SSTO 0 3.8013 0.0000 0.0000 0.0000 0.0000 C:RV1

9913 0 124.10 50.000 50.000 30.000 -0.000 -0.000 CRV1

Programme name SST Channel name TL2 Polynomial type CC

Curve Min Int Max lnt Curve Coefficients

CO Cl C2

CRV1 4.2129 45.944 -0.112779E+02 0.254313E+01

Name Number Int. Cnnc True Calc Conc X Error Curve
(X) (Y) (Y) Conc Error

SSTO 0 4.4347 0.0000 0.0000 -0.000 -0.000 CRVI

55T4 0 43.75G 100.00 100.00 100.00 0.0000 0.0000 CRV1

Programme name SBT Channel name ] TH Polynoroial type CC

C^.irve Min Int Max Irh Curve Coefficients

CO Cl C2

C1V1 1.0418 14.465 -0.864H79E+01 0.788644E+01

Name Number Int. Conr True Calc Conr. % Error Curve

(X) (Y) ('O Canc Error

SSTO 0 1.0967 0.0000 0.0000 0.0000 0.0000 CR01

SST4 0 13.777 100.00 100.00 100.00 0.0000 0.0000 CRV1

CD

C3

C:;

Programme name 88T. Channel name SN Polynomial type CC

Curve Min Tnt Max Int Curve Coefficients
CO Cl C2 C3

CRVI 1.1919 248.95 -0.531989E+00 0.424008E+-00
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Name Number Int. Canc True Cale Cone X Error Curve

(X) (Y) (Y) Cone Error

8910 0 1.2547 0.0000 0.0000 -0.000 -0.000 CRV1

SST4 0 237.10 100.00 100.00 100.00 D.0000 0.0000 CRV1

^

^

.e`

,,...

^

0%

Programme name : SST Channel name : TI Polynomial type CC

Curve Hin Int Max Int Curve CoeYficients

CO C1 f.2

CRV1 3.4453 457.20 -0.419948E+00 0.115795E+00

Name Number Int. Cone True Cale Conc X Error Curve

(X) (Y) (Y) Cone Error

SSTO 0 3.62G7 0.0000 0.0000 0.0000 0.0000 CRV1

S5T3 0 435.43 50.000 50.000 50.000 -0.000 -0.000 CRV1

Programme name : SST Channel name : W Polynomial type CC

Curve Nin Int Max Int Curve Coef:Pici.ents
CO C) r.2

CRVI 1.3075 G7.678 -0.10909 GE+01 0.792G57E+00

Name Number Int. Cone True Calc 'L'onc X Error Curve

(X) (Y) CY) Conr. Error

SSTO 0 1.37G3 0.0000 0.0000 0.0000 0.0000 CRV1

SST3 0 G4.435 50.000 50.000 50.000 -0.000 - 0.000 CRV1

L'3

C3

Programme name : SST Channel name : U Polynomial type C(I

Curve Nin Int Nax Int Curve Coefficients
CO Cl C2 C3

CRVI 5.0432 13.014 -0.74924 7E+02 0.141137E+02

Name Number Int. Cone True Calc Cnnc X Error Curve

(X) (Y) (Y) Cone Error

SSTO 0 5.3087 0.0000 0.0000 0.0000 0.0000 CRVI.

SST4 0 12.394 100.00 100.00 100.00 0.0000 0.0000 L'RV1

PTogramme name : SST Channel name : V1 Polynemial type : CC
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Curve Min Int Max Int Curve Coefficients
CO Cl C2

CRV1 4.1949 174.90 -0.544G1 0E+00 0.12333GE+00

Name Number Int. Conc True Calc Cone X Error Curve
(X) (Y) (Y) Cone Error

SSTO 0 4.4157 0.0000 0.0000 -0.000 -0.000 CRV1
8872 0 1GG.57 20.000 20.000 20.000 -0.000 -0.000 CRVI

Programme name : SST Charne). name : ZN Polynomial type : CC;

Curve Min Int Max Int Curve Coefficients
Co Cl C2

CRV1 2.29G5 G45.27 -0.70951 4E-01 0.326729E-01

Name Number Int. Cone True Calr. Conc X Error Curve
(X) (Y) (Y) Conc Error

SSTO 0 2.41.73 0.0000 0.0000 0.0000 n.0000 CRV1
SST2 0 G14.54 20.000 20.000 20.000 -0.000 -0.000 CRVI

Programme name : SST Channel name : ZR Polynomial type : CC

Curve Min Int Max Int Curve Coefficvents
CO Cl C2

C7LV1 4.5261 159.77 -0.1G161 9E+01 0.33922GE^00

Name Number Int. Cone True Calc Cone X Error Curve

(X) (Y) (Y) Canc Error

5510 0 4.7G43 0.0000 0.0000 0.0000 0.0000 CRV1

5813 0 152.1G 50.000 50.000 50.000 -0.000 -0.000 CRVI

C3

C3

C3
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IC P Data Report - Acid B1anK -(r-11e 1

Sample name : IINO3
1'ro9ramme SST 19-Apr-90 08:44:13

NANE MV INT CONCF.N RSU

N

C"'

C^

e°

^,..

.s^

^

1.95 -0.199
0.37 -0.039
1.07 -0.033
3.85 (-0.013
0.69 -0.001
3.7G -0.167
4.49 -0.013
2.28 -0.00G
0.48 -0.000
5.20 -0.534
1.29 (-0.058
0.26 0.000
2.88 -0.028
4.02 (-0.010
1.60 -0.012
0.35 -0.032
0.26 *-0.043
4.01 -0.007
0.44 -0.001
0.75 -0.002
3.89 <-0.049

1.64 -0.012
5.38 (-0.906
3.33 -0.020
1.27 -0.004
3.27 -0.775
4.99 -0.G'l3
1.70 -0.139
3.23 -0.092
14.76 -0.035
5.35 -0.253
3.62 -0.00G
0.72 -0.044
3.63 -0.07;1

4.16 (-0.701
1.05 -0.376
1.11.1 -0.018
3.46 -0.020
1.30 (-0.059

5.04 -3.735
4.16 (-0.031
2.34 -0.003
4.59 -0.058

21.G5!
-57.28
-35.43
-13.4G
-22.94
-9.26

-14.1)
-3.54

-37.80
-14.27
-5.90

kkkAA*k
-14.78
-11.14
-22.18
-18.33

-144.34
-(>8.58

-18.9:.
-13.OG
-7.27

-21 .56
-8.91
-11.G9

-531.46
-14.72
-14.98
-26.84
-17.47.
-15.27

2:3
-14.57
-1.G7

-14.82
-13.24
-21.29
-20.97
-13.00
-20.24

-13.04
-11.46
-39.44
-14.15
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IC P Data Report - LMCS cnecJC Stanaara /i5c11J - krl1e G

Sampl.e name 780113
Sample code I SST1

Sampl.e code 2 UIREC'f

PrnSu•amme : SS'C 19-Apr-90 08:48:34

NFlME MV INT CONCEN R7i0

Al 2.02 -0.013 -393.9,5

Sb 1.08 10.306 1.08

As 1.17 0.057 24.65
B.1 143.20 10.145 0.69
Be 0.72 0.001 30.70

Bi 3.92 -0.009 - 390.64

H 134.59 9.966 0.37

Cd 1G0.15 9.875 0.17

Ca 204.52 10.427 0.74

Cu 10.07 9.035 0.59

Cr 32.84 9.427 0.43

Co 2.09 9.018 0.57

Cu .50.17 10.260 0.51

Eu 4.60 0.016 11.83

Be 63.21 10.09B 0.40

I.a 0.37 0.048 20.40

Pb 0.27 0.028 43.30

Li 89.66 10.357 0.50

Mg 214.58 10.251 0.47

Mn 136.15 10.079 0.34

Hg 3.95 (-0.044 -7.94

Mo 1.75 0.008 48.40

Nd 10.71 8.972 2.24

Ni 80.53 9.975 0.19

P 1.35 0.061 36.20

Y. 8.43 24.525 0.30

Sm 5.01 -0.575 -22.70

Be 3.40 3.272 0.48

Si 3.31 - 0.040 -45.9G
14.91 -0.020 -- 26.79A,

Na 32.79 24.917 0.33

Sr 254.70 10.283 0.68

9 0.91 0.200 F1.19

Ta 3.70 -0.043 -44.43

Ti 4.39 - 0.306 - 1.20.911

Th 1.09 - 0.053 •- 1G7.03

Sr. 117.72 49.3U0 0.22

Ti 3.49 -0.016 -24.97

W 1.60 0.175 7.38

U 5.39 1.077 GG.40

V 4.28 -0.017 -33.23

Zn 305.53 9.904 0.18

Zr 4.65 --0.038 -36.27
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I( P Data Report - LMCS Check Stanclara 82n38r, -(r-i1e i

Sample name 82D38£

Sample r.ode 1 SST2
Sample code 2 DIRECT
Programme : SST

NAME MV INT CONCEN

19-Apr-90 08:52:57

kSD 1

^a-j

3.67 4.203
0.42 O.G59
2.98 1.548

4.30 0.017
0.74 0.001

57.46 54.091
5.40 0.058
2.48 0.007
0.73 0.012
5.75 0.550
1.68 0.058
0.28 0.0G7.
4.10 0,238

217.00 9.748
2.00 0.067

12.43 )46.675

2.77 53.326
4.43 0.044

0.59 0.006
0.91 0.010

4.56 -0.005

1.83 0.022

6.12 0.465
3.69 0.027

1.G:^ 0.308
3.40 -0.167
9.47 10.049
1.93 0.319
4.21 0.5G3

244.24 10.691

5.GG 0.036
3.95 0.000
0.87 0.140

4.22 0.173
G.75 5.881
7.80 52.868
1.44 0.000
4.14 0.05')
1.42 0.038
9.18 54.59G
6.31 0.233
2.69 0.009
5.15 0.132

1.52
5.63
2.05

14.7.8
27.77
0,47

3.39
10.95
1.2`s

14.46
5.97
6.00
1.78
0.28

27.96
0.17

0.33
19.70
0.74
2.54

-52.91
7.87

22.94
19 .97
7.52

-32.75
0.8:3
5.03
3.60
0.28
89.17
12.55
11.23

9.35

1.93
0.36
3.47
6.67
72.06
1.19
1.69
9.21
7.0}3
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IC P Data Report - LMCS Check Standard 77C111 - (File 4

Sample name 77C11I
Sample code 1 c SST3
Sample code 2 : DIRECT
Programme : 53T 19-Apr-90 09:02:22

NFlME MV INT CONCEN RSD

Al 21.57 50.973 0.24
Sb 0.46 1.263 5.2G

As 71.94 58.350 0.32
B::a 4.29 0.017 10.32

Be 244.28 10.097 )..G3
Bi 4.89 0.971 1.41
B 5.42 0.059 5.14
Cd 2.61 0.015 11.90
Ca 0.75 0.013 0.67

Cn 5.51 0.073 85.92

Cr 1.50 0.005 95.47
Co 0.29 0.115 6.52
Cu 3.27 0.058 6.13
Eu 4.27 0.002 74.28

Fe 1.95 0.04G 3.70

La 0.37 0.027 24.74

PI: 0.28 0.390 8.33
Li 4.13 0.007 40.18

My 0.52 0.003 1.60
Mn 1.04 0.019 1.02

Hg 399.37 25.808 0.58
Mo 293.51 49.758 0.43

Nd 5.79 -0.158 -100.24
Ni 7.41 0.510 0.95
P GG.26 )54.245 1.07

K 3.40 -0.132 -80.12
Sm 5.31 0.147 53.52
Be 28.39 53.466 0.71

Si 72.02 46.228 0.06

Ag 22.28 0.31G 0.94
Na 5.78 0.146 19.94
Sr 3.87 0.004 21.45
S 42.73 )52.87G 0.82

Ia 122.84 49.478 0.72

Ti 25.50 53.560 0.57
Ih 1.22 0.983 4.04
Sn 1.71 0.193 0.76
Ti 447.29 51.373 0.16

W 28.21 21.266 0.47

U 6.19 12.420 1.28
V 86.99 10.184 2.07
Zn 3.56 0.037 2.26
Zr 154.39 50.756 0.11

^ ^Dqq
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I< Y uata xeport - ncia uigestea Szanaara ulc:lla - trl.le 5)

Sample cotle 1 : t31CilA
Sample code 2 : DIRECT
Sample code 3 : OIGEST

C,

C"-

^

G^

Progranimc : SST 19-Apr-90 09:07:31

NAME MV INT CONCEN RS1t

Al 2.11 0.228 31.49
Sb 0.37 -0.049 -180.93
As 1.44 0.275 9.55
B.a 3.03 (-0.017 -20.65
Ne 0.70 -0.000 -141.52
Pi 14.03 10.212 0.64
R 127.77 9.443 0.82
Cd 151.70 9.346 1.27
Ca 201.23 10.258 0.57
Cc 5.08 (-0.772 -15.01
Cr 1.39 (-0.030 -21.13
Co 0.26 -0.012 -51.96
Cu 48.5G 9.909 0.71
Eu 3.88 (-0.016 -17.94
Fe 1.84 0.028 23.GG
La 2.71 9.105 0.51
Pt. 0.73 9.904 1.43
Li 3.82 (-0.031 -22.41
Mg 204.24 9.75G 0.53
Mn 0.89 0.008 16.27
H9 3.96 (-0.043 -19.37
Mn 56.56 9.354 0.88
Nd 5.41 (-0.864 -24.79
Ni 3.28 (-0.025 -31.55
P 12.46 9.337 3.79
K 5.12 0.265 0.G3
Sm 4.80 (-1.072 -13.13
Se 1.70 -0.151 -53.17
Si 14.54 7.518 G.GB
A9 174.24 7.419 0.59
Na 15.94 9.466 0.7.1
Sr 247.8G 10.002 0.60
!i 0.93 0.222 5.59
Ta 3.50 (-0.126 -22.37

TI 4.00 (-1.IIG -14.91

Th 1.02 (-0.573 -16.68
Sn 1.47 0.092 9.71)
Ti 4.84 0.140 3.27
U 1.52 0.110 21.00
U 4.90 1-5.829 -16.47
V 4.04 (-0.046 -11.84
Zn 287.21 9.305 0.41
Zr 4.46 (-0.105 -14.92
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ICP Data Report - Reagent Blank - (File 6)

Sample n.ame : F1084
Sample code 1 : REAGEN
Sample code 2 : DIREC'T
Sample code 3 : 000013
Programme : Ei5T 19-Apr-90 09:12:39

NAME M V INT CONCEN RSU

Al 2.05 0.068 59.96
Sb 0.38 -0.005 -916.fi3
As 1.08 -0.022 -50.24
O.n 3.96 -0.000 -35.37
Be 0.71 0.000 28.39
Di 3.92 -0.006 -797.45
B 5.08 0.033 2.92
Cd 2.30 0.000 G37G.32
Ca 2.16 0.085 0.70
Ce 5.32 -0.306 -35.GG
Cr 1.39 (-0.029 -12.21
Co 0.27 0.022 34.69
Cu 2.95 -0.011 -37.31
Eu 4.09 -0.007 -27.1313
Fe 1.87 0.032 14.36
L-;1 0.35 -0.022 -50.94
Pb 0.27 0.014 150.01
Li 3.99 -0.010 -47.62
Hg 0.78 0.015 7.20
Mn 0.92 0.011 4.16
N9 3.B3 (-0.053 -9.08
Hu 1.69 -0.003 -74.48
Nd 5.53' (-0.640 -21.86
Ni :3.4'21 -0.008 -G0.28
P 1.41 0.114 12.79
K 3.32 -0.528 -24.44
Sm 5.10 -0.354 -30.58
Se 1.74 -0.064 -26.70
Si 4.31 0.631 16.43
A9 15.13 -0.018 -28.50
Na 5.69 0.059 76.20
Sr 3.70 -0.003 -40.42
5 0.79 0.034 6.50
Ta 3.72 -0.035 -47.06
Ti 4.30 -0.331 -21.52
Th 1.07 -0.17G -43.95
Sn 1.29 0.016 107.80
Ti. 4.74 0.129 2.OG
W 1.35 -0.019 -35.11
U 5.14 -2.399 •-29.130
V 4.29 -0.016 -21.91
Zr. 9.48 0.231 1.22
Zr 4.(,G -0.036 -34.15
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I( P Data Report - Samp.le P'luab - (Flle ^

Sample name P1085
Sample code 1 SAMPLE
Sample code 2 100-10
Sample code 3 000013
Progrxmme : SST

NAME MV INT CONCEN

Al 4.10 5.418
Sb 0.39 0.172
As 1.12 0.016
B.n 4.18 0.009
Be 0.74 0.001
Bi 5.40 1.407
B 4.98 0.025
Cd 2.39 0.001

Ca 1.52 0.053
Cc 5.59 0.232
Cr 1.70 0.064
Co 0.27 0.045

Cu 3.00 0.017
Eu 4.31 0.003

Fe 9.83 1.338

La 0.37 0.024
Pb 0.20 0.234
Li 4.15 0.009
Mg 0.88 0.021
Mn 8.02 0.540
Hg 4.11 (- 0.034

Mo 1.76 0.009
Nd 5.72 -0.292
Ni 3.64 0.021
P 2.14 0.719

K 3.47 0.18G
Sm 5.35 0.236
Se 1.83 0.123
Si 4.10 0.494
Ag 15.04 0.015

Na 13.44 7.173
Sr 5.07 0.053
S 0.83 0.100
Ta 3.86 0.025

1'1 4.57 0.337

111 1.12 0.200
Sr, 1.30 0.021

Ti 3.70 0.000
W 1.42 0.035
0 5.45 1.924

V 4.55 0.016
Zr. 7.71 0.173

Zr 4.86 0.032

Dilution factor : 101.000

19-Apr-90 09:17:05

DILCOR RS8

547.20/ 0.81
17.373 26.19
1.858 22.90
0.869 19.07
0.134 6.25

O.G6

2.5G1 3.21
0.072 49.13

1.2 2

23.469 27.20
6.459/ 5.18
4.527 19.24
1.706 17.32
0.324 42.80

0.08
2.474 18.23

23.GG3 20.99
0.949 34.'/7

2.071/ 14.02
54.494/ 1.44
(-3.45G -7.45
0.078 11.15

-29.50 -43.513
2.105 5.99

'.2f.,

18.822 42.10
22.804 30.1.2
12.444 2.49

G.2G
1.525 30.69

0.45
0.58

10.050 22.`.:1
2.Ffi1 59.21

'<13.990 23.79
21.98

2.141 7.fi.5G
0.850 22.?'J
3.496 22.08
194.34 20.58
1.G57 20.90

0.60
3.278 26.87
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I( P Data Report - Sample FlUSb -(r11e t5

Sample name F1085
Sample code 1 SRMFLH

Sample code 2 : 500-1.0
Sample rode 3 000013
Programme 59T

NAME M V INT CONCEN

Al 11.60 24.956
Sb 0.39 0.260
As, 1.15 0.039
Da 4.37 0.022

De 0.74 0.001
Di 10.44 6.584
B 5.01 0.027
Cd 2.42 0.003

Ca 4.15 0.107
Ce 5.57 0.193
Cr 2.94 0.438
Co 0.28 0.059

Cu 3.16 0.033
Eu 4.30 0.003
Fe 40.70 6.404
La 0.37 0.040
Pb 0.29 0.511
Li 4.12

^
0.006

Mg 1.83 0.066
Mn 35.10 2.555
H9 4.19 (-0.029
No 1.80 0.016
Nd 5.69 -0.342

Ni 3.97 0.065
P 4.85 2.904
K 3.45 0.092

Sro 5.32 0.163
SF) 1.92 0.308
Si 5.65 1.533
Rq 15.85 0.016

Na 42.19 33.545

Sr 9.71 0.243
S 1.07 0.402
Ta 3.88 0.035
Ti 4.58 0.371

Th 1.12 0.1G3
Sn 1.33 0.031
Ti 3.74 0.013

W 1.45 0.057
U 5.59 3.938
V 4.54 0.015

Zn 3.64 0.105

Zr 4.94 0.0G1

Dilution f.aetor : 21.0000

19-Apr-90 09:21:46

DILCOR RSEI

524.07 0.56
16.34

0.813'^ 8.0G
12.31

0.031d 4.51
138.27 D.G7

6.67
20.70

3.925 0.36
58.07

9.193 1.38
1.329'^ 38.30

13.37
0.058 65.98

134.48 0.L:i
0.8391/ 24.35

9.62
0.124 G9.90
1.396 0.29

53.G5G 0.20
(-D.G01 -9.82

13.38
-7.18G^ -44.51

11.GG
G2.G70 2.27.

144.38
77.57
13.53

32.198 3.7:i
51.32

704.44 0.20
5.110 0.21

8.438-/j 1.10
17.G9

7.797 3 35.95
3.423 GG.05

24.10
0.2G4^/ 30.83

G.08
18.G7
42.05

2.214 0.59
1.278J 17.58
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I< r uaza lceporti - Sp.Lxe Ui Oamp.Le r ivuD - lr lle 11

Sample name : F1087
Sample code 1 SPIKE

Sample code 2 : 100-10
Sample code 3 : 000013
Progra mme : SST

NAME MV INT CONCEN

Al 3.95 5.021
SI-: 0.39 0.133
Al; 1.10 -0-006
Ba 5.53 0.107
Be 0.71 0.000
Bi 5.50 1.592
B G.47 0.140
Cd 3.80 0.089
Ca 4.44 0.202
Ce 5.32 -0.297
Cr 2.49 0.302
Co 0.28 0.082

Cu 3.43 0.092
F.-.i 4.12 '-0.006
Fe 14.85 2.I62
La 0.38 0.071
Ph 0.27 0.170
I.i 4.03 0.092

Mg SG.51 4.120
Mn 8.34 0,5G3
H9 4.26 (-0.024
Mo 2.22 0.088
Nd 5.52 (-0.GG1
Ni 4.23 0.098
P 2.66 1.15G
K 3.36 -0.337
Sm 5.10 -0.3G1
Se 1.81 0.071
Si 3.99 0.418
A3 1G.55 0.048

Na 14.G8 H.304
Sr 7.2G 0.143
S 1.29 O.G73
Ta 3.70 -0.007
T1 4,36 -0.183
rn 1.07 -0.109
Sn 1.58 0.139

4.43 0.093
W 1.35 -0.020
U 5.19 -1.741
V 4.34 -0.009
Zn 10.14 0.252
Zr 4.82 0.018

Dilution factor : 101.000

Sample name F1087
Sample code 1 : SPIKE
Sample code 2 500-10
Sample code !3 000013
Progranme : SST

NAME MV INT CONCEN

19-Apr-90 09:33:58

DILCOR RSD

507.09 0.42

13.402 29.40
-,0.582 -151.41
10.831 1.87
0.020 152.03

160.79 3.0G
14.099 0.83
0.997 1.16

20.399 1.38
-30.01 -40.41
30.544 0.76
8.300 9.46
9.264 5.03

-0.56G -43.79
218.35 1.12

7.161 15.75
17.210 14.43
9.244 4.74

416.09 1.10
5G.883 1.21
(-2.461 -12.5G
8.933 1.90

(-66,75 -21.22
9.907 5.58

116.71 3.69
-34.01 - 45.88
-•2G.47 -40.03
7.169 63.81

42.189 4.24
4.8139 84.71

938.67 0.G3
14.464 0.43
G7.97G 0.29
-0.700 -235.49
-18.49 -62.27
-19.12 -43.37

14.047 4.75
9.345 3.0:3

-2,055 -73.65
-175.8 -51.50
-0.92G -39.04
25.479 0.53
1.827 70.96

19-Apr-90 09:38:10

OILCOR RSD
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IC P Data Report - Spike or N1USb -(P'lie 12

Samp)e nanc : F1087
Sample code I : SPIKE
Sample code 2 : 500-10
Sample code 3 : 000013
Program me : SST

NAME MV INT CONCEN

Al 10.68 22.571
St. 0.42 0.678
As 1.16 0.049
Bin 10.9G 0.503
Be 0.74 0.00]
Ni 12.24 8.398
It 11.02 0.488
Cd 10.01 0.477
C9 14.39 0.710
Ce 5.51 0.073
Cr 4.55 0.922
Co 0.39 0.4G8
Cu 5.38 0.515
Eu 4.28 0.002
Fe 63.36 10.122
La 0.48 0.4G9
Pb 0.31 0.994
Li 8.26 0.507
Mg 38.20 1.807
Mrn 37.58 2.740
Hg 4.44 -0.013
Ho 4.46 0.470
Nd 5,88" 0.022
Ni 7.65 0.541
P 8.02 5.G30
Y, 3.52 0.448
Sm 5.27 0.029
Se 1.99 0.446
Si 5.18 1.219
A7 21.33 0.272
Na 48.G0 39.416
Sr 21.16 0.713
S 1.23 0.604
Ta 4.21 0.168
Ti 4.57 0.348
Th 1.11 0.105

Sn 2.49 0.522
Ti 7.70 0.471
W 1.44 0.048
Il 5.51 2.903
V 4.54 0.015
'!.n 22.10 0.643
Zr 5.60 0.284

Ri.lution factor : 21.0000

19-Apr-90 09:38:10

GILCOR RSO

473.99 0.53
14.242 4.35
1.021 14.61

10.565 0.24
0.028 8.84

176.36 0.47
10.254 1.00
10.0.^.6 0.88
14.914 0.51
1.540 73.99

19.370 0.0:1
9.831 5.31

10.824 0,G3
0.040 45.94

212.5f, 0.37
9.854 1.2G

20.873 0.00
10.G52 0.10
37.950 0.31
57.543 0.62
-0.265 -7.65
9.071 1.1'i
0.460 G4G.39

11.358 0.70
118.22 1.18
9,40G 8.78
0.67.7 172.07
9.3G5 1.19

7.5.G04 0.GG
5.700 16.77

827.74 0.16
14.969 0.35
12.GB8 1.7H
3.529 0.14
7.299 14.95
2.208 41.76
10.9G7 0.G'D
9.897 0.22
0.999 31.10

60.957 11.26
0.319 23.24

13.503 0.69
5.970 1.20
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I( P Data Report - nci(I lu>_qestea Stanaara uzc1J.a -kri.le >_.s

5anpl.e name L'3008
S.anple code 1 a DIGF.ST
S.aniplp codp : L1IkECI
Sanp1e code 3 000013
Programme S:iT 19-Apr-90 09:43:08

NAME MV INY CONCEN R50

Al 5.88 10.063 1.45
Sb 0.39 0.24G 18.33
As 1.42 0.262 2.83

Ba 130.62 9.228 1.74
Be 0.79 0.004 4.42

Oi 4.21 0.280 13.02
8 5.31 0.050 11.73
Cd 2.52 0.009 21.14

Sa 5.75 0.269 1.09
Ce 9.99 0.866 0.56
Cr 29.93 6.55:i 1.08

Co 2.56 B.G00 :3.63
Cu 3.10 0.019 29.28
fi.i 4.70 0.021 4.16
Pe 59.21 9.441 1.52
L:a 0.38 0.083 9.76

Pb 0.2B 0.341 18.04

Li 81.25 9.339 2.39

Ng 2.33 0.090 1.03
Hn 125.29 9.270 1.65
Hg 4.47 -0.010 -47.80
Mo 1.89 0.031 B.85
Nd 10.04 7.736 4.51

Ni 75.07 9.268 1.53
P 1.49 0.176 8.13
If 3.38 -0.2(i3 -50.60

S'm 5.22 -0.067 -135.85
3c 3.23 2.921 2_60
!ii 4.33 0.645 4.64
Aj 16.78 0.059 8.32

Na 6.25 0.577 9.74

5r 3.96 0.008 11.46

S 0.92 0.207 6.34
Ta 21.42 7.325 0.93

ri 4.59 0.304 38.16

Th 1.14 0.352 21.51
Sn 23.32 9.354 1.21
Ti 83.30 9.226 1.G8
W 2.31 0.739 3.69
II 5.6G 5.010 11.19
V 4.42 0.000

Zn 4.55 0.070 .^..50

Zr 32.26 9.328 1.G3
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IC r uaza xeporz - Acla lsianlC -(rlle 14

Sample name HNOCd
Yrogranime : SST

NAME MV INT CONCEN

Al 1.9G -0.169
SL 0.37 -0.044

As 1.07 -0.029
8bt 3.8fi -0.015

Be 0.69 -0.000
Hi 3.79 -0.139
P 4.67 0.001

Cd 2.2fi -0.007

Ca 0.47 -0.001

6<a 5.23 -0.467

Cr 1.29 (-0.OG0

Co 0.26 -0.020

Cu 2.88 -0.027

6-1 4.04 -0.009

Pe 1.61 -0.010

L:u 0.35 -0.030
Pb 0.27 0.071

Li 4.013 0.001

Mj 0.45 -0.000

Mn 0.75 -0.002

Hg 4.19 (-0.029

Mo 1.fi3 -0.012
Nd 5.42 (-0.847

Ni 3.33 -0.019
P 1.29` 0.012

K 3.29 -0.696

Sm 5.02 -0.546

So 1.71 -0.129

Si 3.26 -0.078

A^3 14.89 -0.029
Na 5.38 -0.227
Sr 3.64 -0.005

S 0.72 -0.038

Ta 3.62 -0.074

Ti 4.19 (-0.628

Th 1.05 -0.334

Sn 1.21 -0.021

Ti. 3.47 -0.018

4 1.31 -0.051

0 5.07 -3.387

V 4.21 -0.025

Zn 2.33 -0.003

Zr 4,G1 -0.053

19-Apr-90 09:48:24

kSD

-1G.2).
-GG.G7
-17.39
-9.37

-43.59
-34.05
337..54
-9.03

-13.58
-12.83
-7.45

-SG.25
--9.05

-10.82

-3.63
-32.83
45.83

551.09
-29.04
--35.38

--10.54
-5.72
-9.40

-24.70

168.99
-9.86

-12.:f1
-19.31
-8.G0

-14.95
-11.GG
-12.98
-13.19
-10.21
--10.0.`i
-16.76
-39.90
-12.54

-12.88
-10.46
-0.48
-G.18
-9.39

147



^

^

^

0%

IC P Data Report - 1ACS cnecx stanaara iuc.ltj - kri..le la

Sample n.ame : 78f.117
Sample cnde 1 : SSTL
Sample cade 2 : UIkECT
Programme : SST 19-Apr-90 09:52:37

NAME MV INT CONCEN HSB

Al 2.00 -0.068 ••15.38
Si, 1.09 10.591 1.18
As 1.16 0.044 18.97

Ba 146.91 10.416 0.94

De 0.71 0.000 -123.72
Bi 3.94 -0.088 -28.18

B 137.29 10.173 0.55
Cd 162.34 10.012 0.92
Ca 209.66 10.GB9 0.0G
Ce 10.14 9.175 1.22
Cr 33.25 9.551 1.09

Co 2.87 9.727 0.57

Cu 51.35 .10.517 0.88
Eu 4.54 0.014 7.31

Ee 64.73 10.34G 0.71.
La 0.37 0.036 30.93
Pb 0.27 0.078 0.0<1

Li 91.73 10.608 0.70
M9 219.35 10.479 0_97
Mn 138.8G 10.281 0.91
H9 4.09 (-0.035 -11.09

Mo 1.73 0.004 3G.37
Nd 10.76 9.076 3.51
Ni 81.91 10.154 0.63

P 1.34 0.051 34.41
R 8.51 24.914 1.12
Sm 4.93 (-0.775 -4.39
Se 3.42 3.31G 2.26
Si 3.27 -0.OG7 -9.81
Ag 14.G0 <-0.039 -G.98

Na 33.43 25.503 0.07

Sr 261.95 10.580 0.96
S 0.93 0.217 4.6C3
Ta 3.G5 -0.062 -5.75
Ti 4.31 -0.328 -16.88

Th 1.07 -0.189 -23.69
Sr. 120.18 50.427 0.94
Ti 3.43 (-0.023 -5.57

Y 1.55 0.136 8.71
U 5.30 -0.080 -351.61
V 4.20 -0.026 -17.47

Zn 311.25 10.091 0.84

Zr 4.60 -0.057 -G.57
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IC P Data Report - LMCS ChecK Standard az133Ur -(ri.Le lb

Saniple name 82B38E
Sample code 1 SST2
Sample oode 2 DIRECT
Pro3ranme : SST

NAME MV INT CONCEN

Al 3.G3 4.198
Sb 0.41 0.506
As 2.96 1.528
Ba 4.20 0.010
Be 0.72 0.001

Bi 57.66 54.288
B 5.47 0.063
C.i 2.42 0.003

Ca 0.73 0.012
Ce 5.63 0.314

Cr 1.63 0.044

Co 0.27 0.024

Cu 4.03 0.224

Eu 220.96 9.892

Fe 1.97 0.048

La 12.55 )47.153
Pb 2.77 53.42G

Li 4.28 0.025

Ng 0.59 0.006
Mn 0.91 0.010

Hg 4.89 0.017

Mo 1.79 0.014
Nd 6.00 0.235

Ni. 3.65 0.022

P 1.62 0.206
K 3.33 -0.487

5m 9.43 9.936
Sc 1.88 0.216
Si 4.16 V.531

Ag 246.50 10.797

Na 5.53 -0.091

Sr 3.89 0.005

S 0.36 0.134
T.a 4.16 0.147

71 6.65 5.646

Th 7.85 53.294

Sr. 1.42 0.0'10
Ti 4.05 0.049

N 1.39 0.009

U 9.10 53.477

V 6.20 0.220

Zn 2.G4 0.007

Zr 5.07 0.105

19-Apr-90 09:57:20

RSD

1.58
1.68

0.96
17.94
34.69
0.05
4.91

40.50
0.G4
13.05
11.G'J.
9.12
1.°G
0.09
S.86
0.49
0.77
17.91
0.89
2.GG
14.65
15.81
35.1b
14.24
5.77

-21.53
0.75
5.77
3.11
0.49

-31.98
13.79
10.36
3.21
1.78

0.50
G.GB
6.51

92.71
1.11
3.16
7.06
8.25
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I( P Data Report - LMCS Check Standard 77C111 -( r11e 1i

5
S
S
P

N

A
5
A
H
H
H
H
C
C
C
C
C
C
P.
F
L
P
L
N
M
H

K
N
N
P
K
5
S
S
A
N

5
S

1
S
C

1

U

2
1

ample rname 77CILI
3mp1e code 1 SST3
nmple code 2 OIRECT
aoyramme c SST

9ME MV INT CONCEN

21.7,7 50.184
D 0.47 1.322

71.23 57.7G5
a 4.34 0.020

238.03 9.038
4.97 1.052
5.56 0.070

! 2.G2 0.015
0.74 0.013
5.50 0.221
1.50 0.004

0.30 0.153
3.30 0.064

.i 4.33 0.004
1.97 0.049

ri 0.37 0.030

b 0.29 0.454
4.23 0.019

9 0.52 0.003
n 1.04 0.019
3 395.71 25.568
0 28G.55 48.572
d 5.81 -0.108

7.35 0.501
70.59 )57.863
3.45 0.082

m 5.39 0.318
27.91 52.507
7D.49 45.198

9 22.48 0.326
.,y 5.87 0.220
r 3.92 0.006

42.86 )53.038

a 119.75 48.190

25.27 52.995
h 1.24 1.117

n 1.74 0.205

i. 4I39.15 50.431
27.78 20.931
6.29 13.916

84.95 9.932

n 3.5G 0.037
r 152.09 49.976

19-Apr-90 10:01:43

ROD

0.81
7.83

0.66
13.08
0.55
3.17
0.75
10.58
0.23
45.03
99.35
3.73
8.80

37.48
13.03
45.81

9.76
2.23 ^
4.16
4.fi9

0.10
0.80

-91.66
0.75
a.02

1.^.9.01
32.27
0.G0
0.49
0.77

21.74
10.45
0.G8
0.60
1.13
G.33
5.94
0.96
0.68
4.fi4
0.54
0.71
0.95
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I P Data Report - Acid Blank - (File 22)

Sample n-^me :-:I N0 3

Prugranmo 8T 19-Apr-90 10:31:48

NAME M INT CONCEN R58

Al 1.94 -0.232 -7.87

Sb 0.37 -0.113 -52.71

As 1.06 -0.034 -3.67
Ba 3.81 (- 0.019 -5.82
no 0.69 -0.001 -2G.96
Di 3.73 (- 0.203 -12.90

B 4.58 - 0.005 ••65.95
Cd 2.22 (-0.010 -7.10

Ca 0.48 - 0.001 -8.33
Ce 5.15 (- 0.622 -6.75
Cr 1.28 (- 0.063 --3.8G
Co 0.26 -0.016 -2:3.00

Cu 2.84 (- 0.036 -7.EIG

Eu 3.98 (-0.012 -5.47

Ee 1.59 (- 0.014 -4.45
La 0.35 .-0.035 -29.40

Pb 0.27 -0.014 -173.20
Li :1.85 (- 0.027 -9.23
Mg 0.44 -0.001 -6.5::
Mn 0.75 -0.002 -13.08
Ng 4.40 - 0.015 -13.52

Mo 1.G2 - 0.014 -8.71

Nd 5.31 (- 1.045 -4.18
Ni :3.27 (- 0.02G -8.51

P 1.28 0.002 809.77
N 3.28 -0.744 -12.25
Su 4.95 (- 0.728 -G.26

Se 1.70 -0.148 -13.04
Si 3.21 -0.111 -6.65
Aq 14.62 (- 0.042 -6.40
Na 5.30 (-0.300 -7.35
Sr 3.59 - 0.007 -5.G8
S 0.73 -0.037 - 32.52

Ta 3.59 (- 0.089 -5.63

Tl 4.13 (-0.770 -3.81
Th 1.04 (-0.442 -2.73
Sn 1.20 -0.022 -21.73

Ti 3.42 (- 0.023 -6.47

4 1.31 - 0.052 -10.09
U 4.99 (- 4.516 -G.44

V 4.16 (- 0.031 -9.86
Zn 2.31 -0.004 -10.83

Zr 4.56 -0.069

C

-7.46
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IC P Data Report - AC1Q liiBriK -(F11e LJ)

Sample name . HNO3
Programme : SST 19-Apr-90 10:35:25

NAME MV I T CONCEN RSD

Al 1.92 (-0.270 -11.18

Sb 0.37 -0.120 -35.25

As 1.05 -0.044 -8.81

B.1 3.78 (-0.021 -11.59

He O.GB -0.001 -20.00
Bi. 3.71 (-0.225 ••20.53

B 4.53 -0.009 -66.96
C.:f 2.20 (-0.011 -1.19
Ca 0.47 -0.001 --12.74

Ce 5.12 (-0.685 -13.18

Cr 1.26 (-0.068 -5.56
Co 0.26 -0.001 -300.01
Cu 2.82 (-0.040 -10.19

Eu 3.95 (-0.013 -9.75
£e 1.57 (-0.017 -38.84

La 0.35 -0.050 -13.32
Pb 0.26 -0.1.^.8 -9.62

Li 3.82 (-0.031 -10.12
My 0.44 -0.001 -15.26
Mn 0.74 (-0.003 -21.26

Hy 4.4G -0.011 -•108.21

Ma 1.60 (-0.017 -20.41

Nd 5.32 (-1.030 -7.12

Ni 3.27 (-0.02G -G.48
P 1.2G -0.013 -178.13
K 3.24 (-0.937 -10.43
SnI 4.92 (-0.504 -11.85
Se 1.68 (-0.188 -10.69
Si 3.18 (-0.127 -11.19
Ag 14.53 (-0.046 -11.30
Ha 5.2G (-0.337 -15.02

Sr 3.57 (-0.008 -14.01
5 0.72 (-0.048 -37.62

TH 3.57 <-0.095 -1G.(i9

11 4.12 (-0.813 -15.8:1
Th 1.03 (-0.492 -15.42
Sn 1.20 -0.025 -14.32
Ri 3.40 (-0.026 -11.09

W 1.30 (-0.063 -8.04
8 4.96 (-4.982 -12.47
V 4.15 (-0.033 --17.17

211 2.29 (-0.004 -23.3G
Zr 4.84 -0.075 -12.22
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ICP Data Report (File 28)

Sample name E92
Sample code 1 SAMPLE

Sample code 2 100-10
Sample code 3 89044
Programme S8T 19-Apr-90 10:56:30

NAME MV 1NT CONCEN BILCOR RSTJ

Al 5.41 8.816 890.41 2.20
S[i 0.37 -0.152 -15.39 -44.70

As 1.03 (-0.062 l-6.240 -6.84
B•i 3.81 (-0.019 (-1.893 -7 .23

Be 0.67 -0.001 -0.134 -35.22
Bi 5.64 1.733 175.03 1.99

B 4.52 -0.010 -1.028 -16.42

Cd 2.19 (-0.012 (-1.167 -11.73
C.a 1.49 0.051 5.144 0.75
Cn 5.07 (-0.786 (-79.40 -5.7.0

Cr 1.47 -0.004 -0.385 -163.14

Co 0.26 -0.026 -2.641 -8.25

Cu 2.81 (-0.042 (-4.248 -6.96
Eu 3.91 C-0.015 (-1.501 -6.49

Fe 9.37 1.2G2 127.51 0.64

La 0.35 -0.054 -5.460 -7.14

Pb 0.26 -0.057 -5.737 -57.28

Li 3.78 (-0.03G (-3.G38 -4.05

Mq 2.26 0.087 8.737 1.00

Mn 8.24 0.556 5G.133 1.09
Hg 4.64 0.001 0.097 554.13

Na 1.61 1-0.01G (-1.65A -9.68
Nd 5.23 (-1.188 (-119.9 -5.32

Ni 3.32 -0.020 -2.040 -10.59
P 2.45 0.978 98.756 2.N3

M 3.18 (-1.223 (-123.5 -3.41
Sm 4.86 (-0.932 (-94.10 -5.51

Se 1.70 -0.145 -14.61 -15.47
Si 3.77 0.270 27.317 5.25

An 14.36 (-0.054 (-5.461 -5.39

Na 14.83 8.447 853.15 1.18

Sr 5.00 0.050 5.096 1.G0
S 0.76 0.001 0.127 602.74

Ta 3.52 (-0.118 (-11.88 -2.41

TI 4.08 (-0.891 (-89.99 -8.20
Th 1.02 (-0.578 (-50.41 -5.16

Sn 1.18 (-0.030 (-3.041 -19.43

Ti 3.39 (-0.027 (-2.721 -6.70

N 1.30 (-0.061 (-6.11) -30.22

U 4.94 (-5.161 (-521.3 -7,62
V 4.11 (-0.038 (-3.799 -13.46

Zn 2.99 0.019 1.905 4.25

Zr 4.53 -0.079 -7.937 -8.17

Dilution factor : 101.000
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ICP Data Report (File 29)

Sample naMe F92
Sample code 1 : DAMPLE
Sample code 2 500 alS
Sample code 3 89044
Projram me SST 19 -Apr-90 11:00:5:3

NAME MV INT CONCEN DILCOR RSD

Al 17.84 41.227 865.76 0.74
SI:. 0.38 0.049 1.032 86.G0

As 1.12 0.013 0.277 38.19
Ba 4.20 0.010 0.205 23.34
Be 0.70 -0.000 --0.002 -251.12
Bi 13.06 9.228 193.79 0.2G
B 4.70 0.010 0.205 58.75
C-1 2.32 -0.003 -0.071 -1G.5G
Ca 4.G8 0.214 4.495 0.45
Ce 5.31 .-0.325 -G.818 --29.84
Cr 2.32 0.250 5.Z'41 1.95
Co 0.27 0.015 0.314 53.04
Cu 3.01 0.000 0.003 3582.99
E^i 4.10 -0.00G -0.134 -22.45
Fe 37.31 5.847 122.79 0.03
La 0.3G -0.015 -0.325 -90.14
Ph 0.27 0.099 2.087 21.43
Li 3.93 -0.017 -0.3G3 -16.50
Mg 5.35• 0.234 4.920 0.3G
Mn 35.14 2.559 53.732 0.39
HS 5.01 0.025 0.529 20.40
Mo 1.73 0.004 0.094 48.09
Nd 5.47 (-0.743 (-15.59 -4.85
Ni 3.8G 0.050 1.056 6.29
P 7.14 4.891 102.72 2.17
K 3.30 -0.G29 -13.22 -19.11-1
Sm 5.08 -0.407 -8.549 -22.43
Sr 1.37 0.193 4.050 12.01
Si G.08 1.821 38.241 0.37
Ag 15.10 -0.019 -0.405 -30.90
Na 49.50 40.250 845.25 0.32
Sr 10.31 0.268 5.G32 0.31
8 0.91 0.194 4.073 3.91
T.1 3.71 -0.038 -0.803 -2G.72
TI 4.41 -0.067 -1.40G -182.29
Th 1.07 -0.208 -4.3G1 -30.G9
Sn 1.27 0.007 0.148 04.07
Ti 3.1,1 -0.002 -0.042 -95.21
U 1.41 0.028 0.594 61.87
U 5.33 0.362 7.607 161.32
V 4.43 0.002 0.034 248.71
Zn 3.89 0.048 1.011 0.83
Zr 4.75 -0.005 -0.107 -191.19

Dilution factor 21.0000
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ICP Data Report (File 30)

Sample name r93
Sample code 1 UUPSAM
Sample code 2 100-10
Sample code 3 89044
Pro9ramme SST 19 -Apr-90 11:05:08

NAt!E MV INT CONCEN 0ILC0R @SU

Al 5.22 8.325 840.82 1.32
Sla 0.38 0.118 11.913 54.49
As 1.11 0.006 0.638 26G.36
ba 4.10 0.002 0.243 58.G3

Be 0.72 0.001 0.073 33.80
Di 5.09 1.971) 199.88 2.15
B 4.84 0.015 1.513 33.G1
Cd 2.34 -0.002 -0.225 -4G.Gfi
Ca 1.39 0.046 4.638 1.G1
Ce 5.47 -0.00G -0.595 -907.87
Cr 1.5G 0.023 2.349 18.10
Co 0.27 0.034 3.395 23.13
Cu 3.02 0.003 0.2G4 93.GG
F.u 4.22 -0.001 -0.085 -140.17

Ee B.94 1.192 120.40 1.45
La 0.36 0.001 0.130 86G.06
Pb 0.27 0.142 14.341 15.00
Li 4.05 -0.003 -0.2G1 -42.53
Mg G.54 0.291 29.414 1.30
Hn 7.7G 0.520 52.539 1.55
Hg 5.0G 0.028 2.831 1G.84
Mo 1.72 0.003 0.310 2G.25
Nd 5.63 -0.452 -•45.69 -14.38

Ni 3.57 0.012 1.2G0 41.95
P 2.7G 1.239 12.`i.09 3.30
1; 3.39 -0.204 -20.G4 -21.78
Sm 5.24 -0.040 -4.006 -142.15
Se 1.80 0.0G4 G.492 37.89
Si 4.03 0.445 44.909 1.59
A11 15.49 -0.001 -0.090 -331.92

Na 14.GG 0.208 837.12 1.53
Sr 5.08 0.054 5.444 2.24
S 0.83 0.093 9.414 9.20

Ta 3.80 0.000 0.014 4804.04

Ti 4.4G 0.055 5.5G5 85.40

Th 1.10 0.029 2.921 175.33
Sn 1.28 0.013 1.299 17.44
Ti 3.G4 0.001 0.109 1G1.78
U 1.40 0.01G 1.G55 92.32
U 5.32 0.174 17.561 173.33
V 4.46 0.005 0.519 G0.40
Zn 3.23 0.02G 2.674 2.G1

Zr 4.79 0.009 0.879 48.82

Dilution factor : 101.000
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ICP Data Report (File 31)

Sample name : P99
S:ample code 1 : BUPSAM
Sr,mple code 2 500-1p
Sample code 3 89044
Programme SST 19 -Apr-90 11:09:1f1

NAME MV INT CONCEN BILCOR RSD

Al 17.10 39.305 825.43 1.11
Sb 0.39 0.211 4.438 42.G3
As 1.15 0.03G 0.750 19.G3
Ba 4.31 0.018 0.37G 17.11
Be 0.72 0.001 0.013 G5.G5
Bi 13.15 9.322 195.7G 0.92
B 4.81 0.012 0.259 52.31
Cd 2.3G -0.001 -0.018 -1G5.23
Ca 4.19 0.189 3.967 1.12
Ce 5.47 0.003 0.055 4355.11
Cr 2.28 0.237 4.987 3.71

CO 0.27 0.022 0.471 G3.10
Cu 3.09 0.018 0.381 34.81
Eu 4.23 -0.000 --0.004 -1187.8
Fe 35.57 5.5G3 11G.81 0.02
La 0.37 0.023 0.487 44.10
Pb 0.28 0.270 5.666 7.89
Li 4.04 -0.004 -0.084 -129.03

N9 3.28 0.135 2.842 0.90
Mn 33.42 2.431 51.042 0.90
Hg 4.82 0.013 0.264 51.23

No 1.78, 0.013 0.277 16.88
Nd 5.G0 -0.512 -10.7G --28.98
H1 S.')G 0.0G2 1.307. 8.48

P 7.87 5.503 1151.56 1.3G
R q.40 -0.l'1G -2.849 r;4.79

Sm 5.24 -0.02G -0.550 -489.45

Sc 1.89 0.234 4.921 17.02
Si G.49 2.100 44.108 24
Aq 15.58 0.003 0.0G9 2G5.93

Na 48.42 39.254 824.33 0.94
Sr 9.98 0.255 5.345 0.97

S 0.92 0.205 4.309 3.84
7a 3.82 0.007 0.140 187.11
11 4.48 0.117 2.457 182.72

Th 1.10 0.01G 0.931 G25.18
Sn 1.31 0.023 0.487 21.3G
Ti 3.71 0.010 0.212 35.72
W 1.44 0.053 1.110 21.G3
U 5.49 2.540 53.350 31.77
V 4.49 0.009 0.189 104.47

Zr, 4.47 0.OG7 1.411 2.54

Zr 4.07 0.037 0.784 39.19

Dilution factor : 21.0000
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I .:r uata xeport - AC1C1 13lanK - (File 32

Sample name HN03
Pro9ramme SST 19-Apr-90 11:13:28

NAME MV INT CONCEN RSB

Al 1.93 -0.253 -1G.20
SI) 0.37 - 0.074 -40.00
As 1.05 - 0.044 -20.4-1
Ba 3.80 (- 0.019 -8.95
Be 0.66 -0.001 -26.15
Bi. 3.71 (- 0.224 - 28.45
B 4.4G - 0.014 -35.03
C.i 2.21 (- 0.010 -:..79
Ca 0.47 -0.001 -11.27
Ce 5.14 (- 0.647 -8.84
Cr 1.26 (- 0.068 -4.38
Co 0.26 -0.017 -44.61
Cu 2.83 (- 0.038 -11.61
Eu 3.97 (- 0.012 -8.86
Fe 1.G0 - 0.012 -17.73
La 0.35 -0.03G -2(i.96
Pb 0.27 - 0.000 kkkkk*k
Li 3.83 (- 0.029 -12.16
M9 0.44 -0.001 -10.60
Mn 0.74 -0.003 -5.14
H9 4.58 -0.003 -101.25
No 1.62 (- 0.015 -8.7G
Nd 5.30 (- 1.071 -8.15
Ni 3.24 (- 0.030 -10.24
P 1.29 0.008 29G.G°i
M 3.23 (- 1.002 -2.99
Sm 4.94 (-- 0.744 -8.34
So 1.70 -0.145 -5.23
Si 3.18 (-0.129 -9.79
A9 14.57 ( -0.044 -6.64
Na 5.28 (- 0.316 -9.GG
Sr 3.58 -0.008 -8.69
S 0.72 - 0.042 -33.52
Ta 3.:.7 (- 0.095 -8.10
Ti 4.12 (-0.799 -7.55
Ti'i 1.04 (- 0.4G3 -9.02
Sn 1.19 (- 0.028 -33.34
Ti 3.41 (- 0.025 -7.21
N 1.30 (- 0.061 -11.20
U 4.97 (- 4.780 -8.74
U 4.14 (--0.034 -4.68
Zn 2.29 (- 0.004 -21.3G
Zr 4.55 -- 0.072 -10.58
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I (:r uata xeport - L,lncs CnecK stanaartl 78CllJ - (File 33

Sample r.ame : 78C11J
Sample code 1 : 5ST1
Sample code 3 : DIRECT
Programme : SST 1)-Apr-90 1117:13

NAME MV 1NT CONCEM RSO

Al 1.97 -0.137 -15.35
Sb 1.07 10.257 0.36
As 1.14 0.034 24.35
ea 144.69 10.253 0.70
Be 0.69 -0.000 -34.64
Pi 3.79 -0.141 -3.68
B 134.29 9.943 0.65
Cd 158.51 9.772 0.97
Ca 20G.02 10.503 0.57
Ce 9.99 8.857 0.92
Cr 32.51 9.330 0.99
Co 2.76 9.322 0.25
Cu 50.52 10.336 0.70
Cu 4.47 0.011 8.04
Fe G3.53 10.150 0.88
La 0.37 0.024 18.23
Pb 0.27 0.014 396.88
Li 99.G9 10.361 0.52
Mg 214.46 10.:45 0.70
Mn 135.9G 10.OG5 0.84
N9 4.24 (-0.026 -7.84
No 1.70 -0.001 - 109.08
Nd 10.59 0.752 1.94
Ni 79.98 9.905 0.96
P 1.34 0.053 32.82
It 8.39 24.306 0.90
Sm 4.86 (-0.947 -4.23
Se 3.34 3.158 0.80
Si 3.21 - 0.112 -8.22
AO 14.44 (- 0.050 -5.10
Na 32.89 25.012 0.87
Sr 257.58 10.401 0.66
S 0.91 0.196 15.52
T:.i 3.59 (-0.092 -13.15
Ti 4.24 -0.496 -15.01
Th 1.06 -0.300 -10.64
9n 117.24 49.177 0.77
il 3.39 (- 0.029 -5.GG
W 1.54 0.129 15.81
U 5.21 -1.327 -19.07
V 4.14 (- 0.034 -18.06
Zn 304.88 9.882 0.86
Zr 4.55 -0.074 -8.91
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Sample name 823381'
Sample cole 1 SST2
Sample code 2 UIREC'T
Pragramma : SET 19-Apr-90 11:21:20

NAME NV 1NT CONCEN RSU

Al 3.58 4.069 1.38
Sb 0.41 0.452 4.98
As 2.90 1.477 1.89
D:a 4.15 0.006 29.78
Be 0.72 0.001 5.88
D1 5fi.81 53.426 1.49
D 5.34 0.053 7.04
:::1 2.37 -0.0D0 -557.56
Ca 0.72 0.012 2.17
CO 5.56 0.175 48.32
Cr 1.60 0.034 7.54
Co 0.26 0.002 149.99
Cu 3.98 0.213 0.H7

Eti 218.33 9.772 1.47
Ee 1.95 0.046 7.95
La 12.40 )46.554 1.62
Pb 2.73 52.410 1.22
Li 4.16 0.011 25.99
M<j 0.58 O.006 1.89
Mn 0.89 0.009 6.31
Ng 5.12 0.032 5.58

No 1.75 0.008 17.90
Nd 5.93 0.110 49.0?.
Ni 3.57 0.012 43.95
P 1.63 0.2182 G-00

3.29 -0.68:3 --16.18
Sm 9.31 9.654 0.99
SE'.• 1.86 0.176 1G.23
Si 4.09 0.497 3.07
ag 243.27 10.646 1.11
Na 5.45 -0.159 -19.64
Sr 3.85 0.003 27.75

i 0.85 0.120 0.61
Ta 4.10 0.125 10.61
T1 6.61 5.532 1.17
[h 7.75 52.474 1.49
un 1.40 O.OG1 1 .59
Ti 4.00 0.043 4.73
Y 1.38 0.001 377.53
J 8.98 51.750 1.10
V 6.18 0.217 2.11
Zn 2.60 0.006 5.67

Zr 5.02 0.088 8.1E1
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Sample name 77CIII
Sample code 1 SST3
Sample code 2 D IRECT
Pro3ramme SST 19-Apr-90 11:25:OG

NAME MV INT CONCEN RSU

Al 21.3G 50.40G 0.19
Sb 0.4G 1.288 6.31
As 71.36 57.E175 0.46
8a 4.21] 0.016 20.19
He 235.91 9.750 1.00
Di 4.91 0.991 2.95
8 5.4G 0.062 1.82
Ccl 2.59 O.OL3 19.09
Ca 0.74 0.013 1.21
Ce 5.50 0.059 193.40
Cr 1.49 0.000 2621.0.1.
Co 0.29 0.118 3.16
Cu 3.26 0.055 10.19
Eu 4.27 0.001 153.56
Fe 1.95 0.045 G.1'l
La 0.36 0.009 89.21
Pb 0.28 0.284 4.33
Li 4.15 0.009 27.52
Mg 0.51 0.003 5.92
Mn 1.02 0.018 G.79
11g 394.44 25.485 0.91
No 286.54 48.570 0.58
Nd 5.70 -0.317 -25.18
Ni 7.35 0.502 1.43
P 72.26 )59.7.55 1.62
Y. 3.40 -0.160 -9G.82
Sm 5.31 0.135 10C+.53
Se 27.87 52.432 1.18
Si 70.59 45.263 0.59
Ap 22.41 0.322 0.6 9
Na 5.76 0.12E1 44.89
Sr 3.87 0.004 34.51
S 43.60 )53.973 1.14
T.i 119.44 48.062 0.84
71 25.32 53.112 0.17
Th 1.22 1.004 G.23
Sn 1.73 0.201 1.41
Ti 441.46 50.698 0.22
U 27.83 20.9G9 0.26
U 6.23 13.003 1.81
V 85.53 10.005 0.09
Zn 3.53 0.036 3.G4
Zr 152.84 50.232 0.26

i.e 35
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9 1 1 ^-' " 7 I 9 ^ ^ 3

^

s+m ue smpe Par di.
F 77.-5003 '!EBHE-P11-15-89 10:22 16

au,m^n..a. ua^av5^na.a a.a.vu.in G..aCa. p.ru^.
HOMOGZT LI-OOn-200 NONE W675L 0

SmW. Sue Gawriw iD

? 89•uy
Il.mar.4 ^iCWnpM. PpVR

2

0
nninn-t ^LL ,wizn-z/o^^ nnxnt.a ^1 AM'Yf1-t 4yl^y.s

^J (e
IM Hn Wi H. H^f

dle TimedmPN^N upUn.4yv

^
N

^
O
a

DUPLICATE

nem.ni.ukPUUam.Amm. e.kQ

D

sismai ta.^o-s^ yi<mciqt tn-ta-ot

-3

0

?

PARTICLE A. JAR ID^1008

[

ssawaii ^x-tc.u^ tP-ID.ur

S.nY Iq. $YnP1. Pant d^. ryr. y.y.y P,:pH y

F 77.-500'L ^;. 11-15-8 9 10 ^4

dum.n.nen u.inmw.ro.e X.NM14nh. G.ppCvm qwun.
FR1-SIZE LI-000-200 NONE W675t. 0

smp. si. a.wm.-:D

pi^q ^.oy
P.m.,w^.w.^M.,.k,vi,. g.>N 3Z f. taaerv 2 c^

SIZE •lncc LLSt
DISTRI6UTION

v-t4.,s; 0.95^
.Pe.sw/tr:
s^c xtfzc^ sLu4

NWrL.tIs .nnnt-= An.MoO .NnYn-. Mllry-f

Mr. tka 1y Ne. µi

.u m. dmPki.a .c un i r.g.

F 77 . -

AP'FR/OIN LI

H. JAR TARE WT.

F. VISUAL REMARKS

$.! 1 Mo. SmP4 Pani dw Tny ^p^.p h^rl^

F 77.-SO01 SEBncN;--ti- 1 1-15-89 10:22 18

DCm/m:n.nCn u.^roe,sunam F.iul l.Mn D^u,a cw. w,w^.

VOA SAMF LI-V00-200 NONE WB75L O

S.mok Sze C^nnmu ID

^

ATE SAMPLEĈ 5^

^^.r74 iS•iv
T.H 2fis

tA^^G 3.2^ ^Qr^ il {^r^ L

^
Awyit-1 (^/ MPn^-'Iiu^-f

•

A.eliA.:l Inilirt-. M.I,iI-s

Wi Hnltll 1Ya HR H.

1J^- b=
Dnt. T.m. dmpp^N i.C iinn iq

l.eaMo 9..p. Pv^n ^ p^. Tm. iuwe Morh

5000 88ttS-89E^2 11-15 10:22 18

D.rvm:n.linn iMlcs9^.rNr! d.iAl U' i'tl. Q.ra CeN 1Yn.m

-00^!-200 NONE W875L

s.mva S^n Cu.am., iD

221•8`1
Cr JAR f0I ` WT.921.00

^D. C-6= 19i
E. EST. VOL./LENGTHw13iNfS+^'^3

/ - /
!/M^ ^156f1' bR.i..r SeSr-...1 ^sZir ^ Cv.^ Sfa,u. t.a/^ii..i^

1 ^ p i^ '^^ Pnsur .ud:., tS Rk ^.a.+•+da1 f t^G crslf=/
YI^j11.i4^'IGi0Ytd1ld^4^ ON ^. J. WykI$I1

r

/

EC11C,µ,^

MMy.t-1 f f-lV AnilyY-1 ANYN•^J 1Nlyq.4 AMl:il-S

^

ttta ni. in Ih K.

D.^. rm. Camp.i.e .rt ing. ^^

/`II ^
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SAMPLE TEMP d

N
A+

^

H'qqqt In-q-w [N1Y.%r Ill.la.qt

19

M.b1Cy$I.ndYE PlWbUPl (}urO.CCE.

_

ON LA-212-143 NONE WL^75L 0 1

S.^I IP-Ib-ql Hd.Ai11 :W.ib.q)

S.ni ko. S..mpk io+^l CM. iim. aW incriry

F 7c.-5515 SEGMEN T-1 11-15-64 10:22 19

Ual.rmm.tM M.InoC/SYnEUC P..JtLF^h CM^pCM. Wrv•.

oH LA-212-103 % R£COVERY WB75L

].mpk S.N Oulems Ip

hm.n., Gkwlw.

LMCS CHECK SAMPLE
oH FOUND
5TD IU YZq t

l

^V .o

'UUlnl•+ ^Mlm•P M.MI-G Maytl-a 1

Lyd

^ wa we ++a wa

-y TMyCenGlyeC 44Un,I4yr^-^ -

z VY/

-H

^

-313 N

Mp.S.mi $ampk?Cmt G.M Tim.lw..t qp.ilT

F 78.-51 15 SEGMENT-3 1 1-15-89 10:22 .19

Gprm.MM M.Iltiy/51NCVE NnuhUnip LI^.Gd. F.ru^.

SemokS^v MI

8 z. QVJV44

M1m.n..GkvY•.q :

pH Z^^
L
^

SZj..12AflFI E IEMI^ '#SL7

MWnt-1 .arvyal-] Mtlnl-0 MNnld l-SMuln/

N1 Mra 1Yi 11rf

o.a Tlm. Ccmbrnro ua u.u.r

z -zz- 9

LMC
oH FOIJND-1o.^^

S..a.w vmbP+^m w^.^. nm.ww .+wrlei
F 7.'.-5ci15 9EGMENT-2 11-15-89 10:22 19

p.ITmIMLP1 MNIWlSIanGN Nn^i11}r11a G4'ila(:M. {I.r•ar.

oH LA-212-163 NONE WE75L 0

9am04 Sm

' z. Yo I o
Gab^r^l^ u^ ^^

V^^^/

hmana Glwlu au p G G 1O ^

00
^'^A^ E TE>•ir-^^ $ 9 y q

`arulTri-I 4W^.1-t 4.r5u-1 G

GyZ>(v /

AnalyC-t Anlap-!

^fd

Fn M ^ Xry µ{

C.w

^2-zz-by
Tlm. CanqalpC lab VFb Mq

Sar^M Yb. S.mpl. bitt C111 TM IMUM Vrii^ll)

F SO.-5515 SEGMENT-5 11-15-89 1G:22

^...IMiryiqn rvM

oH LA-212-103 Z RECOVERY W975L 4

S,mpk Sx CuNCmr IC

Pamam, Gleuk:km 9e.um

F_CK SAMPLES CHECK

STD ID ^L^^^
SAMFLE Tf'l^^a^

loc^.9^1D
l^.og
/

^ lOf.^O
Malya-I lnpyp.] M.IyH.i M.la^"1 NuyM-6

yy]_-^+

^s II

/

Ka Wa Xr. Xp

O.Ur s Tim.'NeO l.bUnn

^z-zz-^S9
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ELMCS C 0

Q

N
w
^

J

CD

uaem-ai le.+o-n)

s...'u< smq. a.,nl al. iw. n^w vu«y

F 97.-531 SEGMENT-22 11-15-89 10e26 18

Marn:utwn Wmolsx^aN rMi^ulm Gtip.toa nxw

oH L0.-212-103 NONE WB79L 0

^"
^ ^^^U44
FiTUh0.G+.'Nii{I^F P^f4Y4

H FOUNDp5
o

SAMPLE T

0.4yf1-1 Amipt-] M^IIN-3 NMyp-1 InMyM-{_:

y^ltLii^

^_ _ V

M !W Hn IH

ww rme Comv+^tl ua Uni W.

^z• 22- k9
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N
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?
CD^

P

12.2,0795 w® 22.1 ^? Wd 2

N-0pLMt T-IL-GI / NNLIW (.-10-1i)

4 2 '

v+em.st l..m-afi
6.^mt in.ro.en

Sx.i W. 9amok Pclni oxe T..^. iax.e Vro.^ry

F 19.'.-5311 SEGMENT-V 11-7.7-89 10:34 18
dpm+.nnbn MxroNSMnC.p flvuHlMiX G.rg.COea pxvw

% H20 LA-56a-lOl 7. WB75L O
$amp. 51ia C4xanx 10

REVGE.NT BLANK

22.0 fjCYY 4 2 Z. /Z U$

^SG? T ZZ.iz o 52z , 7.6

<2,6 8y r~•fi^ ZZ. u z6
M ^ft Mnryp-] MxyY.-J An•ly.t-. A^Xryy-^^^

6

^

f[Hn Hn Mn ib Xn
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/L - -'Zj
in^. CamGMW llnli 4y,
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LMCS CHECK 9AMPLE
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1 AMMH-I ANMI-3 alyx-t

dp Ti.» LaE Unn I.Vy

/2 13- ^'y
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Samp. Yns c4xxnx io

U89U44
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An/iyat-t AqIy.L] AnYnl-] 4Nya-f

6 ,^ ^
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F 76.-5510 SEGMENT-1 11-15-89 10:22 19
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Alpha C41cul atipn by Oll on 1Z-23-1989 at 17:01:25
bet 19 2 - inch swnt Alpha Of. :.1B33
Saple size :.5 d Diluticn : 101

Anunt 1 1

25
------- - 1.0 • 7.4461E-01 uL(A alpha

10

Mcunt I 2

19
' ^---- - 1.0 • 4.467bE-01 uCi/L alpha

10

OZ09-'Z8 J

. . .. .. ...
0

M

0

^ A1pha Calculatine by OM on 12•23-1969 at 21:30:50
i 8 bet 19 2-incA awnt Alpha e44. ;.1833
^ • Saapte si:e : to el. Dilution : I

/O

N t(Ount f i

C
o B

y ----- - 1.0 ( 1.B107E-04 uCi/l alpha
10

?' Rcunt 1 2
Cos

m ------ - 1.0 ( 1.8107E-04 uCi/C alp6a
^ I0

2

ro
OZE9-'Z61 d 0ZS9-'t8 d

I-

^ s ^r ! t; E a ^ ^ ^ ^`

9(z

3o
iJpht Gicuf atlm by DI! on 12-23-I939 at 21:33:28

Det 19 2 -inch wunl Alpha ef4. :.1833
^J 5aaple sice :.5 at Diluticn : 101

bcunt 1 I

22
---------- -- - 1.0 = 5.9569E-01 utili alpha

10

14wnt 1 2

30
------- -- - 1.0 • 9.9281E-01 uCi/L alpha

10

OZl9-'C8 d

4(2

V/0 -
1,0
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